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An assessm ent o f  the retail food environm ent, access to food, and food security in 
M issoula, M ontana in relation to the socioeconom ic and health status o f  its residents
Com m ittee Chair: B lakely Brown Ph.D
Inadequate access to healthy food sources m ay contribute to less nutritious diets and an 
increased risk for chronic disease. N um erous studies on nutrition environm ents and food 
access have found disparities betw een low incom e neighborhoods and higher incom e 
neighborhoods in regards to access to superm arkets and healthier foods. The purpose o f  
this study w as to exam ine the retail food environm ent, access to food, and food security 
in M issoula, M ontana in relation to the socioeconom ic and health status o f  its residents.
This study was conducted in four neighborhoods based on the average m edian fam ily 
incom e level o f  each neighborhood as defined by  the 2000 U.S. Census. Each 
neighborhood fell into one o f  the follow ing categories: very low  incom e, low income, 
m edium  incom e, and high income. N eighborhood boundaries w ere defined using census 
tracts. Data w ere collected at superm arkets, grocery stores, and convenience stores in the 
four selected neighborhoods. The retail food environm ent was assessed using the 
Nutrition Environm ent M easures Survey for Food Stores (NEM S-S). Food security, 
access to food, and health status were analyzed using a food store shopper survey which 
included the Six-item  Short form  U.S. Household Food Security M odule and the SF-12v2 
Health Survey. D ata w ere collected in both Septem ber and February to account for any 
seasonal variability in food selection, food access, and food security.
The results from  this study indicate that there is no relationship betw een the retail food 
environm ent in the four neighborhoods assessed and the food security or health status o f  
food store shoppers w ithin each neighborhood. However, there was a significant 
difference in the type o f  transportation food store shoppers used to get to the food store 
am ong the four neighborhoods. Food store shoppers in the very low incom e 
neighborhood w ere m ore likely to w alk to the food store than food store shoppers in the 
other neighborhoods and food store shoppers in the very low incom e and m edium  incom e 
neighborhoods were m ore likely to ride their bike to the food store than food store 
shoppers in the low incom e and high incom e neighborhoods.
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V I I
C H A PTER  I 
IN T R O D U C T IO N  T O  T H E  S T U D Y
It is es tim ated  that 300 ,000  deaths  per year  in the  U nited  S tates are a ttr ibuted to 
obesity  and obes ity-re la ted  disease, such as ca rd iovascu lar  d isease, d iabetes, and some 
cancers (U.S. D epar tm en t o f  Health  and H um an Serv ices  [D P H H S ],  2008). In the past 30 
years, the  p revalence  o f  overw eigh t and obesity  a m o n g  U.S. adults  has nearly  doubled. In 
M ontana , the percen tage  o f  adults  w ho are obese  has increased from  less than 10 percent 
in 1990 to  be tw een  20-24  percen t in 2006  (C en ter  for D isease  Control and Prevention 
[CDC], 2008). In the  U nited  States and M ontana , ca rd iovascu la r  d isease  is the  leading 
cause o f  death  and accoun ted  for nearly  24 percent o f  the states dea ths  in 2001 (C D C , 
2008).
M any  factors play a role in the increase o f  o v e rw e igh t and obesity  am ong  
A m ericans. O ne  such factor, w h ich  is beg inning  to gain m ore  recogn ition  am ong  
researchers and health  p rom otion  experts ,  is the built en v iro n m en t  in w h ich  w e live 
(G lanz, Sallis, Saelens, & Frank. 2005; Hill &  Peters, 1998: M erchan t,  D ehghan , 
B ehnke-C ook , & A nand ,  2004; M oore , D iez  R oux, N ett le ton , & Jacobs , 2007; Zenk, 
Schulz, Israel. Jam es , Dao, W ilson, 2006). The U.S. food en v iro n m en t  is charac terized  by 
an a lm ost un lim ited  supply  o f  convenien t,  inexpensive , en e rg y -d en se  food, coupled  with 
a lifestyle that requires  very  little physical activity  and energy  expend itu re  (Hill & Peters, 
1998).
In ex am in in g  the relationship  betw een  built en v ironm en t and the prevalence  o f  
overw eigh t  and obesity , researchers  have begun  to look specifically  at food access  and
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the nutritional quality  o f  certain env ironm ents ,  such as ne ighborhoods ,  schools  and 
w orkp laces  (G lanz , Sallis, Saelens, &  Frank, 2005; Hill &  Peters, 1998; Je tte r  &
C assady , 2006; Zenk, et a l„  2006). Glanz, Sallis, Saelens, &  F rank  (2007)  have 
developed  a tool fo r  m easuring  healthy nutrition env ironm ents :  the  N utrit ion  
Env ironm ent M easures  Survey  (N E M S). N E M S  m easures  nutr it ion  env ironm en ts  
th rough  the exam ina tion  o f  the tw o main food access  sources  in ou r  society  -  restaurants 
and retail food stores. This  study uses the N utrit ion  E n v ironm en t M easu res  Survey in 
Stores (N E M S -S )  to assess  the availability  o f  healthy op tions, price, and quality  o f  food 
at retail food stores  in M issou la ,  M ontana.
Retail food stores  m ost com m o n ly  include superm arke ts ,  g rocery  stores, and 
convenience  stores. B akeries, m eat m arkets , and specialty  food stores  can also considered 
retail food stores, but with  a limited varie ty  o f  food offe r ings  (G lanz , Sallis, Saelens, & 
Frank, 2007). It has  been  show n  that there  is a re la tionship  be tw een  ne ighborhood  access 
to superm arke ts  and the p revalence  o f  disease. M orland  and others  (2006) found that 
ne ighborhoods  that had at least one  superm arket had a 9 %  low er p reva lence  of 
overw eigh t  and a 2 4 %  low er prevalence  o f  obesity  com pared  with n e ighborhoods  that 
had no superm arkets .  A ccess  to superm arke ts  is im portan t because  superm arke ts  m ost 
com m only  p rovide  the  h ighes t  variety o f  “ heart hea lthy” food items com pared  with other 
retail food stores (Sallis , N ader ,  & A tkins, 1986).
N u m ero u s  stud ies  on nutrition  env ironm ents  and food access  have found 
disparities  be tw een  low -incom e ne ighborhoods  and h igher- incom e n e ighborhoods  in 
regards to access  to  superm arke ts  and health ier foods (B ake laar ,  D w yer,  Roy, & Jones- 
R obinson, 2006; G lanz , Sallis, Saelens, &  Frank, 2007 ; H orow itz ,  C o lson , Hebert, &
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Lancaster, 2004; Je tter  &  C assady , 2006; M oore  &  Diez Roux, 2006). Few er 
superm arkets  are located  in m inority  and low -incom e n e ighborhoods  (B akelaar , Dwyer, 
Roy, & Jo n es-R ob inson ,  2006; G lanz, Sallis, Saelens, & Frank , 2007 ; H orow itz ,  Colson, 
Hebert, & Lancaster , 2004; M oore  &  D iez  Roux, 2006; M oore ,  D iez  R oux, Nettle ton, & 
Jacobs, 2007) and health ier  food items such a fruits and vege tab les  are  m ore  expensive 
relative to  incom e in these ne ighborhoods  com pared  with h igher- incom e ne ighborhoods  
(Zenk, e t  al., 2006).
In 2004, the M issou la  C ounty  C o m m unity  Food and A gricu ltu re  Coalition 
(C F A C ) adm in is te red  a food assessm ent survey to 624 M issou la  C oun ty  residents  for the 
purpose o f  learn ing  abou t food-related  concerns  o f  M issou la  C oun ty  residents. Results  o f  
this study indicate tha t  M issou la  residents are m ost concerned  w ith  food quality , local 
food, price o f  food, food availability , and transporta tion  to food stores, with the last three 
be ing  particularly  im portan t to  low -incom e residents. In o rde r  for co m m u n ity  groups 
such as C F A C  to advoca te  for changes  in the local food sys tem , it is necessary  to First 
understand the nutrition  en v ironm en t within the co m m u n ity  and w h a t  com m unity  
residents  v iew  as food-re la ted  concerns  (Jacobson  et al., 2004).
This  study builds  on the research done by M issou la  C F A C  and that o f  other 
prom inen t  researchers  around  the country . A ccess  to a f fo rdab le  healthy foods o f  
acceptab le  quality  is an im portan t co m ponen t o f  co m m u n ity  food security  (Z enk  et al., 
2006). Food  security  is defined  as access by all m em bers  o f  a fam ily  at all tim es to 
enough  food for an active, healthy life (U nited  States D epar tm en t o f  Agriculture  
[U SD A ], 2007). By conduc ting  a cross  sectional s tudy  o f  the retail food en v ironm en t and 
access to food in M issoula ,  this study contribu tes  to the u nders tand ing  o f  the local food
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e n v i ro n m e n t  a n d  h o w  b u i l t  e n v i ro n m e n ts  can  in f lu e n c e s  th e  h e a l th  a n d  w e l l -b e in g  o f  
c o m m u n i ty  re s id e n ts .
P U R P O S E  O F  T H E  S T U D Y
T h e  p u r p o s e  o f  th e  s tu d y  w a s  to  e x a m in e  th e  retail fo o d  e n v i r o n m e n t ,  a c c e s s  to 
fo od ,  a n d  fo o d  s e c u r i ty  in M is so u la ,  M o n ta n a  in r e la t io n  to  th e  s o c io e c o n o m ic  a n d  hea lth  
s ta tu s  o f  its r e s id e n ts .
S T A T E M E N T  O F  T H E  P R O B L E M
In a d e q u a te  a c c e s s  to  h e a l th y  food  so u rc e s ,  su c h  as  s u p e rm a r k e t s ,  m a y  c o n t r ib u te  
to  le s s -n u tr i t io u s  d ie ts  a n d  an  in c re ase d  r isk  fo r  c h ro n ic ,  d ie t - re la te d  d is e a s e s  ( M o r la n d ,  
D ie z  R o u x ,  &  W in g ,  2 0 0 6 ;  Z e n k  e t  al.,  2 0 0 5 ) .  O n e  o f  th e  m a n y  g o a l s  se t  fo r th  by  H ea l th y  
P e o p le  2 0 1 0  is to  e d u c a t e  th e  p u b lic  a b o u t  th e  lo n g - te rm  h e a l th  c o n s e q u e n c e s  an d  risks  
a s so c ia te d  w i th  b e in g  o v e r w e i g h t  a n d  h o w  to  a c h ie v e  a n d  m a in ta in  a  h e a l th y  w e ig h t  
( D P H H S ,  2 0 0 0 ) .  Y e t ,  w h e n  a c c e s s  to  h e a l th y  fo o d s  is l im i te d  w i th in  a  c o m m u n i ty  an d  
a c c e s s  to  h ig h -fa t ,  lo w -d e n s i ty  c o n v e n ie n c e  fo o d s  is a b u n d a n t ,  in d iv id u a l  level nu tr i t ion  
e d u c a t io n  w ill  p r o v id e  lit tle  o r  n o  resu l ts  in r e d u c in g  th e  p r e v a le n c e  o f  o v e r w e ig h t  and  
o b e s i ty  a t  a  s o c ie ta l  leve l  (B lo c k .  S c r ib n e r ,  &  D e S a lv o ,  2 0 0 7 ;  B e rg ,  2 0 0 6 ) .  In  o r d e r  to 
m e e t  th e  g o a l s  o f  H e a l th y  P e o p le  2 0 1 0 ,  it is n e c e s sa ry  to  d e f in e  th e  n u tr i t io n  e n v i ro n m e n t  
o f  a  c o m m u n i ty  w h ic h  w il l  th e n  p ro v id e  a f o u n d a t io n  fo r  n u t r i t io n  e d u c a t io n ,  food -  
re la ted  a d v o c a c y ,  a n d  in fo rm e d  s t ra te g ie s  to  im p ro v e  th e  fo o d  e n v i ro n m e n t .
T h e  p r e v a le n c e  o f  o b e s i ty  is m u c h  h ig h e r  a m o n g  th e  p o o r  a n d  m in o r i t ie s  ( D H H S ,  
2 0 0 1 ) .  S ev e ra l  s tu d ie s  h a v e  s h o w n  th e  d isp a r i ty  b e tw e e n  a c c e s s  to  h e a l th fu l  food  in low- 
in c o m e  a n d  m in o r i ty  n e ig h b o r h o o d s  c o m p a r e d  w i th  h ig h - in c o m e  n e i g h b o r h o o d s  (G la n z ,
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Sallis ,  S ae len s ,  &  F ra n k ,  2 0 0 7 ;  J e t te r  &  C a ssa d y ,  2 0 0 6 ;  S lo a n  e t  al .,  2 0 0 3 ) .  Jo e l  B erg ,  
e x e c u t iv e  d i r e c to r  o f  th e  N e w  Y o rk  C i ty  C o a l i t io n  A g a in s t  H u n g e r  p u ts  it th is  w a y ,  “ If  
y o u  c a n ' t  f ind  th e  f o o d s ,  o r  i f  y o u  c a n ’t a f fo rd  th e m ,  y o u  c a n ' t  e a t  t h e m "  (2 006 ) .  
T h e re fo re ,  it is im p o r ta n t  to  a s s e s s  th e  retail fo o d  e n v i r o n m e n t  in M is s o u la  in re la t ion  to 
in c o m e - le v e l  in o r d e r  to  b e g in  to  m a k e  th e  c o n n e c t io n s  b e tw e e n  b u i l t  e n v i r o n m e n t  and  
p e rso n a l  d ie t  a n d  to  a d d re s s  a n y  fo o d  d isp a r i t ie s  th a t  m ig h t  ex is t .
R E S E A R C H  Q U E S T I O N S
1. W h a t  is th e  re la t io n s h ip  b e tw e e n  n e ig h b o rh o o d  m e d ia n  in c o m e  level  in M is so u la ,  
M o n ta n a  a n d  th e  a c c e s s ib i l i ty  o f  h e a l th y  retail fo o d ?
a. W h a t  is th e  d is t r ib u t io n  o f  retail fo o d  s to re s  in v e r y  lo w - in c o m e ,  lo w - in c o m e ,  
m e d iu m - in c o m e ,  a n d  h ig h - in c o m e  M is s o u la  n e i g h b o r h o o d s ?
b. W h a t  is th e  n u tr i t io n a l  q u a l i ty  o f  reta il fo o d  s to re s  in v e ry  lo w - in c o m e ,  low - 
in c o m e ,  m e d iu m - in c o m e ,  a n d  h ig h - in c o m e  M is s o u la  n e ig h b o r h o o d s ?
2. Is th e re  a  r e la t io n s h ip  b e tw e e n  g ro c e ry  s h o p p e r  c h a ra c te r i s t i c s  ( in c lu d in g :  food  
se c u r i ty ,  n u m b e r  o f  p e o p le  sh o p p e d  fo r  in h o u s e h o ld ,  d i s t a n c e  t r a v e le d  to  fo o d  s tore ,  
t im e  s p e n t  g r o c e ry  s h o p p in g  p e r  w e e k ,  a n d  a v e ra g e  a m o u n t  o f  m o n e y  s p e n t  on  
g ro c e r ie s  p e r  w e e k )  a n d  th e  n u tr i t io n a l  q u a l i ty  o f  th e  fo o d  s to re  h e / s h e  c h o o s e s  to 
s h o p  a t?
3. Is th e re  a  re la t io n s h ip  b e tw e e n  th e  n u tr i t io n a l  q u a l i ty  o f  re ta il  fo o d  s to re s  w i th in  a 
n e ig h b o rh o o d  a n d  th e  h e a l th  s ta tu s  o f  th e  p e o p le  w h o  s h o p  a t  th e  re ta il  fo o d  s to re s  in 
th a t  n e ig h b o r h o o d ?
4. W h y  d o  g r o c e ry  s h o p p e r s  c h o o s e  to  s h o p  a t  ce r ta in  fo o d  s to re s ?
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5. H ow  do g rocery  shoppers  access food stores?
a. W hat form  a transportation  do grocery  shoppers  use to  travel to  food stores?
b. H ow  far do  g rocery  shoppers travel to  food stores?
c. H ow  far  a re  g rocery  shoppers  willing to travel to  food stores?
D E L IM IT A T IO N S
T he study is de lim ited  to  food stores (superm arkets , g rocery  stores, and 
conven ience  stores) in M issoula ,  M ontana. T he  study is fu rther de lim ited  to those  food 
store shoppers  w ho  voluntarily  answ ered  a series o f  survey questions.
L IM IT A T IO N S
T he limitations o f  the study  w ere as follows:
1. D em ograph ic  inform ation used to set param eters  w ith in  the study  are limited to 
2000  U.S. C en su s  data.
2. Survey  data collection  and interpretation is limited due to  the conven ience  
sample.
3. G enera l iza t ion  o f  the results is limited to M issoula , M ontana .
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D E FIN IT IO N  O F T E R M S
C om m u n ity  nutrit ion  environm ent: the num ber, type, location and accessib il i ty  o f  food 
outlets (G lanz, Sallis, Saelens, & Frank, 2005).
C o n su m er  nutrition  environm ent: w hat consum ers  encoun ter  in and around  the places 
w here  they  buy food, including: availability , price, p rom otion , p lacem ent,  and quality  o f  
food (G lanz, Sallis, Saelens, & Frank. 2005).
C on ven ien ce  Sam ple: sam pling  a population  based on conven ience .
C ross-sectional Research: a type o f  research in w hich  changes  in a popula tion  over time 
are studied by co llec ting  data  at a s ingle point in t im e on several variab les  (Gall, Gall, & 
Borg, 2005).
E nvironm ent: the space  outs ide  o f  the person (Sallis  &  O w en , 2002).
Food Security: access  by all m em bers  o f  a fam ily  at all tim es to  enough  food for an 
active, healthy life (U n ited  States D epartm en t o f  A gricu ltu re  [U SD A ], 2007).
Inter-rater  Reliability: tw o different raters assess  one store and the results  are com pared  
for d iscrepancies  (G lanz, Y oung, & C arvalho , 2006).
N utrit ion  E n v iro n m en t  M easu res  Survey  (N E M S): a c o m p reh en s iv e  set o f  tools that 
characterize  nutr it ion  env ironm en ts  in ne ighborhoods. T h ese  too ls  have  been proven both 
reliable and valid (G lanz , Sallis, Saelens, & Frank, 2005).
R etail  F ood  Store: a food service estab lishm ent selling  com m erc ia l ly  prepackaged  food 
items for consum ption  outs ide  the store.
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Su p erm ark et: large, corpora te -ow ned  “cha in”  store (M orland , W ing , Roux, &  Poole, 
2002) m ore  likely to have on-site  food preparation such as a deli o r  bakery  (Powell,  Auld, 
C haloupka , O 'M a l le y ,  &  Johnston , 2007).
G rocery  store: sm aller  noncorpora te -ow ned  food store (M orland , W ing , Roux, & Poole, 
2002 ).
C on ven ien ce  store: sm aller  store with  a very limited varie ty  o f  foods (Liese, Weis,
Pluto, Smith, &  L aw son, 2007), and m ay be connec ted  to a gas station.
Stratified  R an d om  S am ple: a sam ple  involving the identification  o f  subgroups  with 
certain characteris tics  in the  population  and d raw ing  a random  sam ple  from  each 
subgroup  (Gall, Gall, & Borg, 2005).
C H A P T E R  II 
R E V I E W  O F  L I T E R A T U R E
T h e  p u r p o s e  o f  th e  s tu d y  w a s  to  e x a m in e  th e  re ta il  fo o d  e n v i r o n m e n t ,  a c c e s s  to 
fo od ,  a n d  fo o d  se c u r i ty  in M is s o u la ,  M o n ta n a  in r e la t io n  to  th e  s o c io e c o n o m ic  a n d  hea lth  
s ta tu s  o f  its r e s id e n ts .  T h e  re ta il  food  e n v i ro n m e n t  w a s  a s s e s s e d  u s in g  th e  N u tr i t io n  
E n v i r o n m e n t  M e a s u r e s  S u rv e y  w h i le  a  s u rv e y  o f  retail fo o d  s to re  p a t ro n s  m e a s u re d  
a c c e s s  to  food ,  fo o d  se c u r i ty ,  a n d  the  hea l th  s ta tu s  o f  fo o d  s to re  p a t ro n s .  D a ta  in th is  
s tu d y  w a s  a n a ly z e d  in r e la t io n  to  th e  a v e ra g e  m e d ia n  f a m i ly  in c o m e  leve l  o f  th e  s a m p le  
n e ig h b o rh o o d s .  R a t io n a le  fo r  c o n d u c t in g  th is  s tudy  c a m e  f ro m  l i te ra tu re  p e r ta in in g  to 
h ea l th  e n v i ro n m e n ts ,  w i th  a  fo c u s  o n  n u tr i t io n  e n v i ro n m e n ts ,  a n d  th e  p o s s ib le  in f lu e n ce  
o f  th e s e  e n v i r o n m e n ts  o n  a c c e s s  to  fo o d  a n d  n u tr i t io n  re la ted  d is e a se .  In c lu d e d  in the  
l i te ra tu re  r e v ie w  a re  th e  f o l lo w in g  sec tions :
1. O b e s i ty  a n d  C h r o n ic  D ise a se
2. S tu d y in g  H e a l th  an d  N u tr i t io n  E n v i r o n m e n ts
3. C o n s u m e r  an d  C o m m u n i ty  N u t r i t io n  E n v i r o n m e n t s
4. F o o d  A c c e s s  D isp a r i t ie s
5. E c o lo g ic a l  M o d e l  o f  H ea l th
6. R e s e a r c h  M e th o d s
a. N e ig h b o r h o o d  S e le c t io n
b. S to re  C la s s i f ic a t io n
c. S u rv e y  M e th o d s
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O B E S IT Y  A N D  C H R O N IC  D IS E A S E
T he vas t  quantity  o f  overw eigh t and obese people  in the  United  S tates has becom e 
a m ajor public  health concern  (D P H H S , 2001). The W orld  Health  O rgan iza tion  (W H O ) 
(2008) estim ates  that m ore  than 4 1 %  o f  adult fem ales  and 3 6 %  o f  adult  m ales in the 
United S tates are obese  (BM I >  30 k g /m 2). T he  p reva lence  o f  overw eigh t  and
obesity  in the United  S tates has increased steadily  am ong  all ages, both gen d er  groups, 
and all racial and ethn ic  g roups  (M okdad , A., Ford. S., B ow m an , B., Dietz, W., Vinicor, 
F., Bales, V., e t  al., 2003). A m o n g  w om en , non-H ispan ic  b lack  w o m en  (53% ) and 
M ex ican -A m erican  w o m en  (52% ) have an increased p revalence  o f  obesity  com pared  to 
w hite  w o m en  (39% ). T here  is no statistical d ifference  a m o n g  m en o f  the sam e ethnicities 
(National C en te r  for H ealth  Statistics [N CH S]). The p revalence  o f  o v erw e igh t  children in 
the United  S tates has m ore  than tripled since 1980 (D P H H S , 2001) .  In M ontana , the 
percen tage  o f  adults  w h o  are obese  has increased from  less than 10%  in 1990 to betw een  
2 0 -24%  in 2006  (C D C , 2008). H eart disease is the leading cause  o f  death  in M ontana, 
accoun ting  fo r  nearly  2 5 %  o f  the s ta te 's  deaths  in 2001 (C D C , 2008).
O ne  o f  the  greatest concerns  o f  overw eigh t and obesity  is ch ron ic  disease 
(K um any ika  e t  al, 2008). C hron ic  d iseases  related to obesity  include: card iovascu lar  
disease, type-2  d iabetes, stroke, hypertension, high blood cholestero l,  osteoarthritis , 
asthma, and several types  o f  cancer  (D P H H S , 2001). In addition  to h igher  rates of 
chronic  disease, individuals  w ho  are obese  have  a 50 to 100%  increased risk of p rem ature 
death com pared  with individuals  at a healthy w eigh t  (D P H H S , 2007). In the year  2000, it 
is estim ated that the  total cost o f  obesity  in the United  S tates w as  $117  billion (D PH H S,
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2008) W ith m ore  than 1 billion overw eigh t adults g lobally , 300  m illion  o f  w hich  are 
clinically  obese, overw eigh t  and obesity  has reached epic p roportions w orldw ide  (W H O , 
2008).
S T U D Y IN G  H E A L T H  A N D  N U T R IT IO N  E N V IR O N M E N T S
The en v ironm en t -  the place w here  one lives, w orks, plays, shops, etc. -  can have 
a positive or  nega tive  im pact on healthy living (Frank et al., 2007). T he  env ironm ent is 
related to health  through the socio-cultural rules that govern  the env ironm en t,  the  socio­
econom ic  sta tus o f  the env ironm ent,  and the physical design o f  the en v ironm en t (Lake & 
T ow nshend , 2006). Each o f  these environm enta l com ponen ts  influences the health o f  
individuals  beyond  that o f  individual health risk factors (Fe ldm an  &  Steptoe, 2004). A 
range o f  assessm ent m ethods  have been used in current research on the re la tionship  
betw een  en v iro n m en t  and health, including: indirect m ethods , in term edia te  m ethods, and 
direct m ethods. The co n tinuum  o f  assessm ent m e thods  used in cu rren t research to assess 
environm enta l influences  on health  is show n in Figure 1 (B ooth ,  P inkston , &  Poston, 
2005; Lake &  T ow n sh en d ,  2006).
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Level o f Assessm ent
Ind irect m ethods Interm edia te m ethods Direct methods
Census data GIS 
(G eographic
In fo rm a tio n  System ) data 
S tree t n e tw o rk  data 
Indexes o f d e p riva tio n
Perceived E nv ironm en t M easures
com p le ted  by res iden ts Regional land use
data fro m  tax  assessors
A eria l p h o tog raphy
Databases (eg, phone books, In te rn e t
In -person  aud its  o f the  
env iro n m e n ta l 
cha racte ris tics  com p le ted  
by tra in e d  observers
US D e pa rtm en t o f A g ricu ltu re , etc)
Figure 1: Continuum o f methods for measuring the built environment (Booth, Pinkston, &
Poston, 2005)
Recent research has linked environment to the development o f  overweight and 
obesity (Booth, Pinkston, &  Poston, 2005). In their review o f  current research 
concerning the relationship between obesity and environment, Booth. Pinkston, &  Poston 
(2005) found obesity to be linked w ith area o f  residence, resources, w a lkab ility , 
television, land use, sprawl, and poverty. So, the weight-management advice to jus t “ eat 
less and move more”  ignores the complex influence o f  these environmental factors on a 
person’ s ab ility  to access affordable nutritious food (Glanz, Sallis, Saelens, &  Frank. 
2005) and live an active lifestyle (Lake &  Townsend, 2006).
Because many communities are no longer designed to facilita te  physical activ ity, 
engaging in activities such as w alk ing or b icycling to work or school is no longer a 
natural part o f  a da ily routine for most people (CDC Foundation, no date). In addition to 
being less physically active, the U.S. society has become increasingly reliant on 
convenience and fast foods and consumes much larger portion sizes than ever before 
(Sallis &  Glanz, 2006). A  study done by H ill &  Peters (1998) states that “ control o f
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por t ion  s izes ,  c o n s u m p t io n  o f  a  d ie t  lo w  in fat an d  e n e r g y  d e n s i ty ,  a n d  r e g u la r  phys ica l  
ac t iv i ty  a re  b e h a v io r s  th a t  p ro te c t  a g a in s t  o b e s i ty ,  b u t  it is b e c o m in g  d i f f ic u l t  to  a d o p t  and  
m a in ta in  th e s e  b e h a v io r s  in the  c u r re n t  e n v i r o n m e n t .”
In c lu d e d  in th e  s tu d y  o f  e n v i ro n m e n t  an d  h ea l th  is th e  a b i l i ty  o f  th e  e n v i ro n m e n t  
to  e n c o u r a g e  p h y s ic a l  a c t iv i ty ,  o r  a c t iv e  liv ing  (L a k e  &  T o w n s e n d ,  2 0 0 6 ) .  W h e n  
e x a m in in g  th e  p o s s ib le  e f fe c ts  o f  e n v i ro n m e n t  o n  p h y s ic a l  a c t iv i ty  a n d  o b e s i ty ,  F ran k ,  
S ae len s ,  P o w e l l .  &  C h a p m a n  ( 2 0 0 7 )  fo u n d  th a t  p e o p le  l iv ing  in e n v i r o n m e n t s  th a t  w ere  
m o re  w a lk a b le ,  d ro v e  less th a n  p e o p le  liv ing  in e n v i ro n m e n ts  th a t  w e r e  less w a lk a b le .  
A lso ,  th o se  w h o  p re fe r re d  w a lk in g  w e re  m o re  l ike ly  to  in c re a se  th e i r  w a lk in g  and  
d e c r e a s e  th e i r  v e h ic le  u se  o n ly  i f  th e  e n v i ro n m e n ts  w e re  su i t a b le  to  w a lk in g .  T h e  f in d in g s  
f ro m  th is  s tu d y  s u g g e s t  th a t  c r e a t in g  m o re  w a lk a b le  e n v i r o n m e n ts  m a y  re su l t  in m o re  
ph y s ic a l  a c t iv i ty ,  less  d r iv in g ,  an d  a  s l ig h t ly  lo w e r  p r e v a le n c e  o f  o b e s i ty  fo r  th o se  p eo p le  
w h o  p r e f e r  a  w a lk a b le  e n v i r o n m e n t  (F ra n k ,  S ae len s ,  P o w e l l ,  &  C h a p m a n ,  20 0 7 ) .
N u t r i t io n  e n v i ro n m e n ts ,  d e f in e d  as th e  av a i la b i l i ty ,  a f fo rd a b i l i ty ,  a n d  a c ce ss ib i l i ty  
o f  re ta il  fo o d  s to re s ,  a re  b e l ie v e d  to  be re la ted  th e  in c re ase  in o v e r w e ig h t ,  o b e s i ty ,  and  
ch ro n ic  d i s e a s e  ( G la n z ,  S a l l i s ,  S a e le n s ,  &  F ran k ,  2 0 0 5 ) .  A  la n d m a r k  s tu d y  o n  nu tr i t ion  
e n v i ro n m e n ts  d o n e  by  C h e a d le  e t  al . ( 1 9 9 1 )  lo o k e d  a t  th e  a v a i la b i l i ty  o f  h e a l th fu l  
p ro d u c ts  in g r o c e ry  s to re s  a n d  th e  re p o r te d  c o n s u m p t io n  o f  h e a l th fu l  p r o d u c ts  by 
in d iv id u a ls  w h o  l ived  n e a r  th o s e  s to res .  R e su l ts  s h o w e d  th a t  in m o s t  c a se s ,  th e  a m o u n t  o f  
s h e l f  sp a c e  p r o v id e d  fo r  a  p r o d u c t  p o s i t iv e ly  c o r re la te d  w i th  th e  c o n s u m p t io n  a m o u n t  fo r  
th a t  p ro d u c t .  S in c e  th is  s tu d y ,  r e s e a rc h e rs  h a v e  b e e n  t r y in g  to  f in d  a  v a l id  a n d  re l iab le  
w a y  to  d e v e lo p  a n d  te s t  m e a s u r e s  o f  n u tr i t io n  e n v i ro n m e n ts .  In 2 0 0 7 ,  G la n z  an d  o th e rs  
c re a te d  th e  N u t r i t io n  E n v i r o n m e n t  M e a s u r e s  S u rv e y  ( N E M S ) .  T h i s  v a l id  a n d  re liab le
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survey w as  c rea ted  to  test nutrition env ironm ents  through the eva lua tion  o f  restaurants 
(N E M S -R ) and retail food stores (N EM S-S).
N E M S -S  assesses  retail food stores through  the evaluation  o f  ten  indicator food 
items focusing  on the availability  o f  healthful food items, quality  ot p roduce, and pi ice 
(G lanz, Sallis, Saelens, & Frank, 2007). N E M S -R  assesses  res tauran ts  for availability  o f  
healthful food items, facilitators and barriers to healthy eating , price, and 
s ignage /p rom otion  o f  healthy and unhealthy foods (Saelens, G lanz , Sallis, &  f ra n k ,  
2007). U sed e ither  toge the r  o r  separately , N E M S -S  and N E M S -R  are useful in exam in ing  
possible associa tions be tw een  nutrition env ironm ents ,  eating  behavior,  obesity , and 
chronic  disease (G lanz , Sallis, Saelens, &  Frank, 2007; Saelens, G lanz , Sallis, &  Frank, 
2007).
C O M M U N IT Y  A N D  C O N S U M E R  N U T R IT IO N  E N V IR O N M E N T S
T here  are four areas  that m ake up the nutrition env ironm ent:  co m m u n ity  nutrition 
env ironm ent,  co n su m er  nutrition env ironm ent,  o rganiza tional nutrition env ironm ent,  and 
the  inform ation en v iro n m en t  (G lanz, Sallis, Saelens, & Frank, 2005). Figure 2 illustrates 
the four nutrition env ironm en ts  and h ow  each is affected  by policy, governm ent,  and 
o ther o rgan iza t ions  and industries. C o n su m er  and co m m u n ity  nutr i t ion  env ironm ents  
have been labeled  as tw o  env ironm ents  needing  the m ost s tudy  due to lack o f  previous 
research on these  env ironm en ts  and due to the broad potential e ffec ts  they each have on 
chronic  d isease  (G lanz, Sallis, Saelens, & Frank, 2005). C o m m u n ity  nutrition 
env ironm ents  include the n um ber  and type o f  food store, location of food stores, and 
access to  food stores, w hile  co n su m er  nutrition env iro n m en ts  include w h a t  the consum er
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encounters in and around food stores, such as a v a ila b ility , p rom o tion , cost, and q ua lity  o f  
food (G lanz, Sa llis , Saelens, and Frank, 2007).
Policy
Variables





C o m m u n itv  N u t r i t io n  
E n v iro n m e n t
O rg a n iz a t io n a l 
N u t r i t io n  E n v iro n m e n t
•Type & Location o f Food 
Outlets (stores, 
restaurants) 




C o n s u m e r  N u tr i t io n  E n v iro n m e n t
-Available healthy options 













F igure  2\ Model o f the N utrition Environment adapted from Glanz, Sallis, Saelens, &  Frank, 
2005
C om m un ity  level access to  food sources have been looked at in several recent 
studies. Bakelaar, D w yer, R oy, &  Jones-Robinson (2006) mapped the loca tion  o f  food 
resources, in c lu d ing  re ta il food  stores, restaurants, soup k itchens, food  pantries, farmers 
markets, and co m m un ity  gardens in three N ew  Y o rk  C ity  neighborhoods to examine 
access to nu tritiou s  food  am ong low -incom e N ew  Yorkers. H o ro w itz , C olson, Hebert, &  
Lancaster (2004) compared the a v a ila b ility  and cost o f  foods recom m ended fo r  people 
w ith  diabetes in  tw o  N e w  Y o rk  C ity  neighborhoods by assessing the num ber, type  and 
q ua lity  o f  re ta il food  stores in each neighborhood. M o rlan d , D iez  R oux, &  W in g  (2006) 
looked at the association between the a v a ila b ility  o f  superm arkets, grocery stores, and
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c o n v e n ie n c e  s to res  an d  r isk  fa c to rs  fo r  c a r d io v a s c u la r  d i s e a s e  a m o n g  th e  A th e ro s c le ro s is  
R isk  in C o m m u n i t i e s  (A R IC )  s tu d y  pa r t ic ip a n ts .  T h e y  f o u n d  th a t  th e  p r e s e n c e  o f  
s u p e rm a r k e ts  w i th in  a  n e ig h b o rh o o d  w a s  a s s o c ia te d  w ith  lo w e r  ra te s  o f  o v e rw e ig h t ,  
o b es i ty ,  an d  h y p e r te n s io n  an d  th a t  the  p re s e n c e  o f  c o n v e n ie n c e  s to re s  w a s  a s so c ia te d  
w i th  h ig h e r  ra tes  o f  o v e r w e ig h t ,  o b e s i ty ,  an d  h y p e r te n s io n .  In fac t ,  w h e n  c o m p a r e d  w ith  
p e o p le  l iv ing  in n e ig h b o r h o o d s  w h e r e  s u p e rm a r k e ts  w e r e  th e  o n ly  fo o d  s to re  a v a i la b le ,  
p e o p le  l iv ing  in n e i g h b o r h o o d s  w h e r e  bo th  s u p e rm a r k e ts  a n d  c o n v e n ie n c e  s to re s  w e re  
av a i la b le  had  a  3 5 %  h ig h e r  p re v a le n c e  o f  ob es i ty .
A  n o ta b le  s tu d y  o f  c o n s u m e r  n u tr i t io n  e n v i r o n m e n ts  w h ic h  has  r e c e iv e d  m u c h  
r e c o g n i t io n  a m o n g  c u r r e n t  n u tr i t io n  e n v i r o n m e n t  r e s e a rc h e rs  is th a t  o f  C h e a d le  et al. 
(1 9 9 1 ) .  T h is  s tu d y  w a s  o n e  o f  th e  firs t  s tu d ie s  to  c o m p a r e  th e  a v a i la b i l i ty  o f  hea lth fu l  
fo o d  i te m s  in g r o c e ry  s to re s  a n d  fo o d  c o n s u m p t io n  a m o n g  local r e s id e n ts .  T h e  a m o u n t  o f  
s h e l f  sp a c e  p r o v id e d  f o r  ce r ta in  fo o d  i tem s  an d  n u tr i t io n  e d u c a t io n  m a te r ia l s  a n d  d isp lay s  
w e re  a s s e s s e d  in g r o c e ry  s to re s  in 2 2  (11 in te rv en t io n ,  11 c o n t ro l )  c o m m u n i t i e s  in 
C a l i fo rn ia  a n d  H a w a i i .  In a  m o r e  r e c e n t  s tu d y ,  G la n z ,  S a l l i s ,  S a e le n s ,  &  F ra n k  (2 0 0 7 )  
a s se s s e d  th e  c o n s u m e r  n u tr i t io n  e n v i ro n m e n t  o f  th e  re ta il  fo o d  s to re s  in fou r  
n e ig h b o rh o o d s  in A t la n ta ,  G e o rg ia .  T h e  s tu d y  lo o k e d  a t  p r ic e ,  s h e l f  s p a c e ,  q u a l i ty  o f  
food , an d  c o n s u m e r  n u tr i t io n  in fo rm a t io n  fo r  food  i tem s  su c h  as  m i lk ,  m e a t ,  f resh  fru its  
an d  v e g e ta b le s ,  a n d  b a k e d  g o o d s .  It w a s  fo u n d  th a t  a c ro s s  all s to re s  a n d  n e ig h b o rh o o d s  
m o s t  h e a l th ie r  fo o d  o p t io n s  w e r e  c o m p a r a b le  in p r ice  to  r e g u la r  o p t io n s  o f  th e  sa m e  
fo o d s .  H e a l th ie r  o p t io n s  th a t  w e r e  c o n s is te n t ly  h ig h e r  p r ic e d  w h e n  c o m p a r e d  to  the ir  
r e g u la r  o p t io n s  w e r e  lean  h o td o g s ,  lean  g ro u n d  b ee f ,  an d  b a k e d  c h ip s .  M o r e  h ea l th fu l
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o p t io n s  w e r e  a v a i la b le  a t  g r o c e ry  s to res  c o m p a r e d  w i th  c o n v e n ie n c e  s to re s ,  an d  in h ig h e r  
in c o m e  n e ig h b o rh o o d s  c o m p a r e d  w i th  lo w e r  in c o m e  n e ig h b o rh o o d s .
A  local s tu d y  c o n d u c te d  b y  th e  M is s o u la  F o o d  a n d  A g r i c u l tu re  C o a l i t io n  ( C F A C )  
in 2 0 0 4  fo u n d  th a t  fo o d  q u a l i ty  issues  ( fo o d  sa fe ty  an d  a c c e s s  to  f re sh  fo o d )  w a s  the  
b ig g e s t  c o n c e r n  a m o n g  s u rv e y  re sp o n d e n ts .  A c c e s s  to  local fo o d s ,  a v a i la b i l i ty  o f  the  
k inds  o f  fo o d s  p e o p le  like to  ea t ,  an d  t ra n sp o r ta t io n  to  fo o d  s to re s  w e r e  a l so  valid  
c o n c e r n s  o f  s u rv e y  r e s p o n d e n ts .  O f  th e  6 2 4  s u rv e y  r e s p o n d e n ts  in th is  s tu d y ,  
a p p r o x im a te ly  7 7 %  id e n t i f ied  p r ice  o f  fo o d  as a t  leas t  s o m e w h a t  o f  a  c o n c e r n  o r  p ro b le m  
fo r  th e m  a n d  6 5 %  o f  r e s p o n d e n t s  id e n t if ied  h a v in g  e n o u g h  m o n e y  to  b u y  th e  food  they  
n e e d e d  fo r  t h e m s e lv e s  a n d  th e i r  f a m i l ie s  as a t  leas t  s o m e w h a t  o f  c o n c e r n  o r  p ro b le m  for 
th e m  ( J a c o b s o n  e t  al .,  2 0 0 4 ) .
M o o re ,  D ie z  R o u x ,  N e t t le to n ,  &  J a c o b s  (2 0 0 7 )  fo u n d  th a t  a m o n g  p a r t ic ip a n ts  in 
th e i r  s tu d y  o f  th e  local fo o d  e n v i r o n m e n t  a n d  d ie t  q u a l i ty ,  th o s e  p a r t i c ip a n ts  w i th  no 
s u p e rm a r k e ts  n e a r  th e i r  h o m e  w e r e  2 5 - 4 6 %  less l ike ly  to  h a v e  a  h e a l th y  d ie t  c o m p a r e d  
w i th  p a r t ic ip a n ts  w h o  h a d  th e  m o s t  s u p e rm a r k e ts  n e a r  th e i r  h o m e .  A d d i t io n a l ly ,  th o se  
p a r t ic ip a n ts  w h o  l iv e d  in a re a s  w i th  th e  w o rs t - r a n k e d  fo o d  e n v i r o n m e n t s  w e r e  2 2 - 3 5 %  
less l ike ly  to  h a v e  a  h e a l th y  d ie t  th a n  th o se  p a r t ic ip a n ts  l iv ing  in th e  b e s t - r a n k e d  
e n v i ro n m e n ts .  L o w  q u a l i ty  fo o d  e n v i ro n m e n ts  a n d  lo w  a c c e s s  to  fo o d  a re  bo th  re la ted  to 
less n u tr i t io u s  d ie ts ,  g r e a te r  r isk  fo r  c h r o n ic  d ise a se ,  a n d  d ie t - re la te d  d is e a se  (Z e n k ,  
S c h u lz ,  Is rae l ,  J a m e s ,  B a o ,  &  W ilso n ,  20 0 5 ) .
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F O O D  A C C E S S  D IS P A R IT IE S
N u m ero u s  stud ies  on nutrition env ironm ents  and food access  have  found 
disparities betw een  low -incom e ne ighborhoods  and h igher- incom e neighborhoods  in 
regards to  access  to superm arke ts  and health ier foods (B akelaar , D w yer,  Roy, &  Jones- 
Robinson , 2006; G lanz , Sallis, Saelens, &  Frank, 2007; H orow itz ,  C o lson , Hebert,  & 
Lancaster, 2004; Je tter  &  C assady , 2006; M oore  &  Diez R oux, 2006). This  is evidenced 
by the fact that few er  superm arke ts  are located in m inority  and low -incom e 
ne ighborhoods (B akelaar , D w yer,  Roy, &  Jones-R ob inson , 2006; G lanz , Sallis, Saelens,
&  Frank, 2007; H orow itz ,  C olson, Hebert, &  Lancaster, 2004; M o o re  &  Diez Roux,
2006; M oore , D iez  R oux, Nettle ton , &  Jacobs, 2007) and health ier  food items such a 
fruits and vege tab les  are m ore expensive  relative to incom e in these  ne ighborhoods  
com pared  with h igher- incom e ne ighborhoods  (Zenk, e t  al., 2006). A ccess  to 
superm arkets  and  other  quality  food stores and the availability , se lection , and quantity  o f  
low priced foods are im portant com ponen ts  o f  co m m unity  food security  (Zenk et al., 
2006). The U S D A  (2007) defines  food security  as access  by all m em bers  o f  a fam ily  at 
all t im es to enough  food for an active, healthy life.
In 2006  Je tter  &  C assady  com pared  the price and availab ili ty  o f  a standard  m arket 
basket o f  foods and a health ier  m arke t  basket in 25 stores in ne ig h b o rh o o d s  o f  varying 
incom e levels in L os A ngeles  and Sacram ento . A  standard  m arke t  baske t consis ted  o f  
food items such as bread , cheese, chicken, flour, m ilk, g round  beef, tuna, rice, and 
spaghetti . Data indicated  that the health ier m arket basket w as  17%  - 19% m ore expensive 
across all n e ighborhoods  com pared  with the standard  m arke t  basket. T he  h igher  cost o f  
the health ier m arke t  baske t w as equal to 35%  - 4 0 %  o f  the low -incom e co n su m ers '  food
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b u d g e t  a t  $ 2 ,4 1 0  a  y ea r .  R e su l ts  a lso  s h o w e d  th a t  fo o d  s to re s  in lo w  a n d  very  lo w - in c o m e  
n e ig h b o rh o o d s  w e r e  m o r e  l ike ly  n o t  to  c a r ry  s o m e  o f  th e  fo o d  i tem s  in th e  s ta n d a rd  and  
h e a l th ie r  m a rk e t  b a s k e t  th a n  s to re s  in th e  m e d iu m  a n d  h ig h - in c o m e  n e ig h b o rh o o d s .
A  s im i la r  s tu d y  d o n e  by  H o ro w i tz  e t  al. ( 2 0 0 4 )  w a s  d e s ig n e d  to  d o c u m e n t  an d  
c o m p a r e  th e  a v a i la b i l i ty  a n d  c o s t  o f  fo o d  i tem s  r e c o m m e n d e d  fo r  p e o p le  w i th  d ia b e te s  in 
tw o  d i f fe re n t  N e w  Y o rk  C i ty  n e ig h b o rh o o d s :  E a s t  H a r le m  (v e ry  lo w - in c o m e )  an d  the  
U p p e r  E a s t  S id e  (h ig h - in c o m e ) .  T h e  s tu d y  lo o k e d  a t  173 E a s t  H a r le m  a n d  152 U p p e r  
E as t  S ide  b o d e g a s  ( s to re s  w i th  o n ly  o n e  ca sh  reg is te r )  an d  g r o c e ry  s to res .  T h e y  fo u n d  
th a t  U p p e r  E as t  S id e  s to re s  w e r e  3 .2  t im e s  m o re  l ike ly  to  s to c k  all f ive  r e c o m m e n d e d  
d ia b e te s  fo o d  i te m s  th a n  E a s t  H a r le m  s to res .  In b o th  n e ig h b o r h o o d s ,  b o d e g a s  w e r e  less 
l ike ly  to  c a r ry  all o f  th e  r e c o m m e n d e d  fo o d  i tem s  c o m p a r e d  w i th  g r o c e ry  s to res .  Y et,  
th e re  w e re  s ig n i f ic a n t ly  f e w e r  b o d e g a s  in th e  U p p e r  E as t  S id e  c o m p a r e d  w i th  th e  n u m b e r  
o f  b o d e g a s  in E as t  H a r le m .  In th e  U p p e r  E as t  S ide ,  6 5 %  o f  th e  s to re s  w e r e  b o d e g a s  
v e r se s  8 7 %  in E a s t  H ar le m .
Z e n k  e t  al .  ( 2 0 0 6 )  c o n d u c te d  a s tudy  o f  f ru i t  a n d  v e g e ta b le  a c c e s s  in D etro it ,  
M ic h ig a n .  T h e y  fo u n d  th e  q u a l i ty  o f  f resh  p ro d u c e  in s to re s  in lo w - in c o m e  A fr ic a n  
A m e r ic a n  c o m m u n i t i e s  w a s  s ig n i f ic a n t ly  lo w e r  th a n  m id d le - in c o m e  rac ia l ly  
h e te r o g e n e o u s  c o m m u n i t i e s .  F u r th e rm o re ,  th o se  l iv ing  in th e  l o w - in c o m e  A fr ic a n  
A m e r ic a n  c o m m u n i t i e s  w e r e  a s k e d  to  p a y  a h ig h e r  p ro p o r t io n  o f  th e i r  in c o m e  fo r  th is  low 
q u a l i ty  p ro d u c e .  T h is ,  in c lu d e d  w i th  a  p o o r  p e rc e p t io n  o f  fo o d  s to re  q u a l i ty  an d  
c le a n l in e s s  in th e  lo w - in c o m e  c o m m u n i t i e s ,  m a y  lead  to  less  f ru i t  a n d  v e g e ta b le  
c o n s u m p t io n  b y  r e s id e n ts  o f  th e se  c o m m u n i t i e s .
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In a 2 0 0 7  s tu d y  o f  p re a d o le sc e n t  c h i ld re n  a s s e s s in g  th e  re la t io n s h ip s  b e tw e en  
n e ig h b o rh o o d  c h a ra c te r is t ic s ,  g ro c e ry  s to re  a v a i la b i l i ty  a n d  a c c e s s ib i l i ty ,  a n d  Iru it  and  
v e g e ta b le  c o n s u m p t io n ,  r e s e a rc h e rs  fo u n d  th a t  ch i ld re n  w h o  l ived  in lo w  p o v e r ty  
n e ig h b o rh o o d s  a te  m o r e  fru its  an d  v e g e ta b le s  than  d id  c h i ld re n  in h ig h  p o v e r ty  
n e ig h b o rh o o d s .  T h is  c o u ld  b e  du e  to  h ig h e r  a c c e s s  to  g r o c e ry  s to re s  in th e  low  po v e r ty  
n e ig h b o rh o o d s .  T h e r e  w e r e  n ea r ly  tw ic e  as m a n y  g ro c e ry  s to re s  in th e  lo w  p o v e r ty  
n e ig h b o rh o o d s  c o m p a r e d  w i th  th e  h igh  p o v e r ty  n e ig h b o rh o o d s .  A d d i t io n a l ly ,  5 0 %  o f  the  
n e ig h b o rh o o d s  c la s s i f ie d  as  h igh  p o v e r ty  h ad  n o  g r o c e ry  s to re s  w i th in  th e i r  
n e ig h b o rh o o d ,  w h i le  o n ly  2 4 %  o f  n e ig h b o rh o o d s  c la s s i f ied  as  lo w  p o v e r ty  had  no 
g ro c e ry  s to res  w i th in  th e i r  n e ig h b o rh o o d  (M u s h i - B r u n t ,  H a i r e - J o s h u ,  E l l io t t ,  & 
B r o w n s o n ,  20 0 7 ) .
E C O L O G I C A L  M O D E L  O F  H E A L T H
T h e  e c o lo g ic a l  f r a m e w o r k  fo c u se s  on  th e  c o n n e c t io n s  b e tw e e n  p e o p le  an d  the ir  
e n v i r o n m e n t - t h e  s p a c e  o u ts id e  o f  th e  p e r so n  (G la n z ,  S a l l i s ,  S a e le n s ,  &  F ra n k ,  2 005 ;  
S to k o ls ,  1996).  E c o lo g ic a l  m o d e ls  d i f fe r  f ro m  o th e r  b e h a v io ra l  m o d e l s  b e c a u s e  o f  the  
s t ro n g  e m p h a s i s  th a t  e c o lo g ic a l  m o d e ls  p la ce  on  th e  e n v i r o n m e n t  (S a l l i s  &  O w e n ,  20 0 2 ) .  
In c o rp o ra te d  in to  th e  e c o lo g ic a l  m o d e l  o f  hea l th  a n d  b e h a v io r  a re  c o n s t ru c t s  f ro m  the 
f ie ld s  o f  p u b l ic  h ea l th ,  h e a l th  p s y c h o lo g y ,  c o n s u m e r  p s y c h o lo g y ,  a n d  u rb an  p la n n in g .  
E c o lo g ic a l  m o d e l s  o f  h e a l th  h a v e  b e e n  used  to  g u id e  th e  d e v e lo p m e n t  o f  m e a s u r e s  for 
n u tr i t io n  e n v i r o n m e n ts  th a t  s u p p o r t  th e  s tu d y  o f  e n v i r o n m e n ts  a n d  e a t in g  b e h a v io r s  
(G la n z ,  Sall is ,  S a e le n s ,  &  F ra n k ,  20 0 5 ) .  H ea l th  b e h a v io r s  ca n  b e  in f lu e n c e d  by  
in d iv id u a l- le v e l  f ac to rs ,  so c io c u l tu ra l  f ac to rs ,  p h y s ic a l  e n v i ro n m e n ts ,  p o l ic ie s ,  an d
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m a c ro - le v e l  e n v i ro n m e n ts  (S a ll is  &  O w e n ,  2 0 0 2 ;  S to re y ,  K a p in g s t ,  R o b i n s o n - O 'B r i e n ,  & 
G lan z ,  20 0 8 ) .
F ig u re  3 s h o w s  an  e c o lo g ic a l  f r a m e w o r k  c re a te d  b y  S to re y ,  K a p in g s t ,  R o b in so n -  
O ’B r ie n ,  &  G la n z  ( 2 0 0 8 )  w h ic h  d e s c r ib e s  the  m u l t ip le  in f lu e n c e s  th a t  a f f e c t  w h a t  p eo p le  
eat.  In d iv id u a l- le v e l  fa c to rs  re la te d  to  fo o d  c h o ic e  in c lu d e  sk i l ls  a n d  b e h a v io r s ,  l i festy le ,  
b io lo g ica l  fac to rs ,  d e m o g ra p h ic s ,  a n d  c o g n i t io n s  su c h  as  a t t i tu d e s ,  p re fe re n c e s ,  
k n o w le d g e  a n d  v a lu es .  S o c ia l  e n v i ro n m e n ta l  fac to rs  in c lu d e  f a m i ly ,  f r ie n d s ,  a n d  peers .  
P hys ica l  e n v i r o n m e n ts  a re  th e  s e t t in g s  w h e r e  p e o p le  p u r c h a s e  o r  c o n s u m e  fo od .  T h e s e  
in c lu d e  th e  h o m e ,  w o r k  s i tes ,  s c h o o ls ,  n e ig h b o rh o o d s ,  r e s ta u ra n ts ,  s u p e rm a r k e t s ,  and  
c o n v e n ie n c e  s to res .  M a c ro - le v e l  e n v i ro n m e n ta l  fa c to rs  a re  th e  so c ie ta l  a n d  cu l tu ra l  n o rm s  
a n d  v a lu es ,  fo o d  a n d  b e v e r a g e  in d u s t ry ,  m e d ia ,  p o l ic ie s ,  e c o n o m ic  sy s te m s ,  h e a l th c a re  
sy s tem s ,  la n d  u se ,  a n d  t r a n sp o r ta t io n .
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F igure 3: An ecological framework depicting the multiple influences on what people eat (Story, 
Kaphingst, R ob inson-O ’Brien, & Glanz, 2008)
“ A  cr it ica l a s s u m p t io n  o f  e c o lo g ic a l  m o d e ls  is th a t  s in g le - le v e l  in te rv e n t io n s  a re  u n l ike ly  
to  h a v e  p o w e r fu l  o r  s u s ta in e d  e f f e c t s ” (Sa l l is  &  O w e n s ,  2 0 0 2 ) .  T h o u g h  th e  m a jo r i ty  o f  
h e a l th  in te rv e n t io n s  c o n t in u e  to  ta rg e t  o n ly  th e  in d iv id u a l ,  th e re  is g r o w i n g  reco g n i t io n  
th a t  c o m b in e d  in d iv id u a l ,  c o m m u n i ty ,  a n d  e n v i ro n m e n ta l  in te rv e n t io n s  a re  n e e d e d  for 
b e h a v io r  c h a n g e  (S a l l is  &  O w e n s ,  2 0 0 2 ;  G la n z ,  Sall is ,  S a e le n s ,  &  F ra n k ,  2 0 0 5 ;  S tory ,  
K a p in g s t ,  R o b i n s o n - O 'B r i e n ,  &  G la n z ,  2 0 0 7 ;  L ie se ,  W e is ,  P lu to ,  S m ith ,  &  L a w so n ,  
20 0 7 ) .  C o m m u n i ty  an d  e n v i ro n m e n ta l  fac to rs  th a t  a f f e c t  h e a l th  b e h a v io r  inc lude : 
c o m m u n i ty  d e s ig n  an d  r e so u rc e s ,  a rc h i te c tu ra l  fea tu re s ,  w e a th e r ,  c l im a te ,  food  
p ro d u c t io n  a n d  d is t r ib u t io n ,  te c h n o lo g y ,  an d  in fo rm a t io n  r e s o u r c e s  (S a l l is  &  O w e n s ,  
2 0 0 2 ) .  U s in g  th e o r ie s  a n d  m o d e ls ,  su c h  as  th e  e c o lo g ic a l  m o d e l  o f  h e a l th ,  a s  a  m e a n s  fo r
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inform ing research and practice, is essential to both health  educa tion  and health behavior 
change (G lanz , R im er, &  Lewis, 2002).
R E S E A R C H  M E T H O D S
Neighborhood Selection
Use o f  U.S. C ensus  tract boundaries  is a co m m o n  m ethod  am o n g  researchers  in 
defin ing ne ighborhood  boundaries. For exam ple ,  Bakelaar, D w yer,  Roy, &  Jones- 
R obinson (2006) used census tract boundaries  to define low -incom e ne ighborhoods  in 
N e w  Y ork  C ity  in the ir  a ssessm ent o f  food access. In o rder to assess  the d istribution o f  
fast food restauran ts  relative to  ne ighborhood  soc iodem ograph ics ,  Block, Scribner, & 
DeSalvo (2004) identified all fast food restaurants  in the O rleans  Parish  in N e w  Orleans, 
Louisiana, and then im ported the restaurants  into a census tract map. R esearchers  then 
com pared  the restaurant density  o f  each neighborhood  w ith  the soc iodem ograph ics  o f  
that ne ighborhood . In a similar, but m uch  larger s tudy, researchers  looked  at the food 
env ironm ent across  ne ighborhoods  in three d ifferen t s tates in re la tion  to the 
neighborhood  racial/e thnic  com position . The study included 75 census  tracts in N orth  
Carolina, 276  census  tracts in M aryland, and 334  census  tracts  in N e w  Y ork  (M oore  & 
Diez Roux, 2006).
A n u m b er  o f  researchers  have  expanded  each o f  the ir  census  tract bounderies  by a 
short d istance  in o rder to  create  a buffer around their  def ined  ne ighborhoods .  In Block, 
Scribner, &  D e S a lv o 's  (2004) study o f  N e w  O rlean s ’s ne ighborhoods ,  each census tract 
w as expanded  to  include a .5 and a 1 mile buffer  w hich  a l low ed them  to include shopping 
areas w here  m ore  fast food restaurants m ay be located. Z ank  et al (2005)  included a five
23
m ile  b u f fe r  a r o u n d  e a c h  c e n s u s  t rac t  to  “ e n s u re  th a t  [ they] c o u ld  c a lc u la te  su p e rm a r k e t  
ac c e ss ib i l i ty  fo r  n e ig h b o r h o o d s  at th e  p e r ip h e ry .”
M o r la n d ,  W in g ,  &  D ie z  R o u x  (2 0 0 2 )  m a k e  th e  a r g u m e n t  fo r  e x p a n d in g  c e n su s  
t rac t  s tu d y  a r e a  b o rd e r s  to  a c c o u n t  fo r  p e o p le  w h o  live o n  th e  b o r d e r  o f  tw o  c e n su s  trac ts .  
“ A l th o u g h  re se a rc h  has  s h o w n  th a t  c e n su s  t rac ts  a re  g o o d  a p p r o x im a t io n s  fo r  
n e ig h b o rh o o d s  w i th o u t  in fo rm a t io n  on  p e o p l e ' s  s h o p p in g  h a b i ts  th e re  is n o  v a l id a t io n  
th a t  p e o p le  a c tu a l ly  p u r c h a s e  fo o d  w i th in  th e i r  t r a c t” ( M o r la n d ,  W in g ,  &  D ie z  R o u x ,  
20 0 2 ) .  In a  c ro ss  c o u n t ry  s tu d y  o f  six  s tu d y  s i tes  ea ch  c o n ta in in g  a p p r o x im a te ly  1,000 
p a r t ic ip a n ts ,  c o m p le t e d  b y  M o o re .  D ie z  R o u x ,  N e t t le to n ,  &  J a c o b s  (2 0 0 6 )  it w a s  fo u n d  
th a t  4 7 %  o f  s tu d y  p a r t i c ip a n ts  d id  m o s t  o f  th e i r  fo o d  s h o p p in g  w i th in  o n e  m ile  o f  the ir  
h o m e .  T h is  m a y  s u g g e s t  th a t  a  o n e  m ile  e x p a n s io n  o f  a  c e n s u s  ta c t  b o u n d a r y  is im p o r ta n t  
to  a c c o u n t  fo r  th o se  p e o p le  w h o  live n e a r  th e  b o r d e r  o f  a c e n s u s  t r a c t  a n d  to  in c lu d e  food  
s to res  th a t  a re  n ea r ,  b u t  n o t  w ith in ,  a c e n s u s  tract.
In a d d i t io n  to  d e f in in g  th e  b o u n d a r ie s  o f  a n e i g h b o rh o o d ,  s tu d ie s  c o m p a r in g  
nu tr i t ion  e n v i r o n m e n ts  w i th  sp e c i f ic  c h a ra c te r is t i c s  o f  a  n e ig h b o r h o o d  m u s t  a lso  d e f in e  
th o se  c h a ra c te r is t ic s .  M o r la n d ,  W in g .  D ie z  R o u x ,  &  P o o le  ( 2 0 0 2 )  u se d  th e  m e d ia n  v a lu e  
o f  h o m e s  in e a c h  c e n s u s  t rac t  to  d e f in e  n e ig h b o rh o o d  w e a l th .  S a e le n s ,  G la n z ,  Sall is ,  &  
F ra n k  (2 0 0 7 )  c l a s s i f ie d  th e i r  n e ig h b o rh o o d s  as  e i th e r  h ig h  o r  lo w - in c o m e  b a s e d  o n  the  
c e n su s  t r a c t  m e d ia n  in c o m e  level  a s  d e f in e d  by  th e  2 0 0 0  C e n s u s .  A n d  Z e n k  e t  al .  (2 005 )  
c la s s i f ied  th e i r  n e i g h b o r h o o d s  by  p o p u la t io n  d e n s i ty ,  r ac ia l  c o m p o s i t i o n ,  a n d  p e rc e n ta g e  
o f  r e s id e n ts  b e lo w  th e  p o v e r ty  line, all o f  w h ic h  w e r e  d e f in e d  u s in g  th e  2 0 0 0  C e n s u s  
d a ta .
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Store Classification
H ow  researchers  identify and classify the food stores in the ir  s tud ies  o f  nutrition 
environm ents , varies little be tw een  studies. In their  N utrit ion  E nv ironm en t M easures 
Survey (N E M S ) o f  four ne ighborhoods in Atlanta, G eorgia , G lanz , Sallis, Saelens, & 
Frank (2007)  c lassified  food stores into tw o categories - g rocery  stores and convenience  
stores. Specialty  food stores, (bakeries, butcheries, etc.) were exc luded  from  their  study 
due to lack o f  selection as w ere  m em ber  only stores (Costco  and S a m ’s Club) due to 
access restrictions. In addition  to grocery  stores and conven ience  stores, M orland , Wing, 
D iez  Roux, &  Poole  (2002) added  superm arkets  into the ir  s tudy. Using  the 1997 North  
A m erica  Industry Classif ica tion  System  (N A IC S )  researchers  fo r  th is  s tudy  defined 
superm arkets  as “ large, corpora te -ow ned  ‘ch a in ’ sto res” , and g rocery  stores  as “ smaller 
noncorpora te -ow ned  food s tores.”
Liese, W eis, Pluto, Sm ith  &  Law son (2007) c lassified  the superm arkets ,  grocery 
stores, and conven ience  stores included in the ir  study by sh o w in g  cue cards to  store 
m anagers  w ith  defin it ions for each store type. Stores with  g rea te r  than tw o million dollars 
in annual sales w ere  considered  superm arkets , stores with less than tw o m illion  dollars in 
annual sales w ere  considered  grocery  stores, and stores w ith  a very limited variety o f  
foods often connec ted  to a gas  station w ere  considered  co n v en ien ce  stores. M oore , Diez 
Roux, N ettle ton , &  Jacobs  (2007) assessed only superm arke ts  in the ir  s tudy  o f  the 
associations be tw een  the local food env ironm en t and the d iet  quality  o f  the residents. 




D ire c t  n e ig h b o rh o o d  o b se rv a t io n ,  in w h ic h  t r a in e d  o b s e rv e r s  s y s te m a t ic a l ly  
d o c u m e n t  a s p e c ts  o f  n e ig h b o rh o o d  e n v i ro n m e n ts  u s in g  s ta n d a r d iz e d  o p e ra t io n a l  
d e f in i t io n s ,  is a  d a ta  c o l le c t io n  m e th o d  th a t  c a n  be  u se d  to  a s s e s s  n e ig h b o rh o o d  
c h a ra c te r is t ic s  th a t  m a y  h a v e  p o s i t iv e  o r  n e g a t iv e  im p l ic a t io n s  fo r  r e s id e n ts '  h e a l th "  
( Z e n k  e t  at.,  2 0 0 7 ) .  T h o u g h  re se a rc h  has  s h o w n  th e  im p o r ta n c e  o f  c o n d u c t in g  c o n s u m e r  
an d  p a r t i c ip a n t  su rv e y s ,  th e  m e th o d s  fo r  h o w  to  c re a te  a n d  im p l e m e n t  su c h  su rv e y s  are  
n o t  as c lea r .  A s  p a r t  o f  th e  s tu d y  lo o k in g  a t  fa rm  v ia b i l i ty  a n d  fo o d  c o n s u m p t io n  in 
M is so u la ,  M o n ta n a ,  r e se a rc h e rs  c o n d u c te d  a fo o d  c o n s u m p t io n  su r v e y  o f  M is so u la  
C o u n ty  re s id e n ts .  T h r e e  d i f fe re n t  m e th o d s  w e re  u se d  to  su r v e y  c o u n ty  r e s id e n ts  -  mall 
in te rcep t ,  m a i l - in ,  a n d  c o n v e n ie n c e  s a m p l in g  o f  v a r io u s  a g e n c i e s  in th e  c o u n ty .  E ach  
m e th o d  re l ied  o n  c o n v e n ie n c e  s a m p l in g  l im it ing  th e  g e n e ra l iz a b i l i ty  o f  th e  su rv e y  
( J a c o b so n  e t  al .,  20 0 4 ) .
M o r la n d ,  D ie z  R o u x ,  &  W in g  (2 0 0 6 )  c o n d u c te d  s u r v e y s  o f  r a n d o m ly  se lec ted  
r e s id e n ts  f ro m  fo u r  p r e v io u s  se le c te d  s tudy  areas .  E a c h  re s id e n t  w a s  m a i le d  a  s u rv e y  and  
th e n  g e o c o d e d  in to  a  c e n s u s  t r a c t  to  a s se ss  th e  r e la t io n sh ip  b e tw e e n  th e i r  su rv e y  
r e sp o n se s  a n d  c h a r a c te r i s t i c s  o f  th e  n e ig h b o rh o o d  in w h ic h  th e  r e s p o n d e n t  lives. Laraia ,  
S ie g a -R iz ,  K a u f m a n .  &  J o n e s  (2 0 0 4 )  u se d  a c o n v e n ie n c e  s a m p le  o f  p r e g n a n t  w o m e n  
o b ta in e d  f ro m  fo u r  p re n a ta l  ca re  c l in ic s  in o r d e r  to  a s s e s s  th e  a s s o c ia t io n  b e tw e e n  diet 
q u a l i ty  in d e x  d u r in g  p re g n a n c y  an d  d is ta n c e  to  c lo se s t  s u p e rm a r k e t .  P a r t ic ip a n ts '  
a d d re s se s  an d  local  fo o d  s to re s  w e r e  g e o c o d e d  to  d e te r m in e  d is t a n c e  to  th e  n e a re s t  s to res  
fo r  e a c h  p ar t ic ip a n t .
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C H APTER III 
M ETHODOLOGY
T h e  p u r p o s e  o f  the  s tudy  w a s  to  e x a m in e  th e  re ta il  fo o d  e n v i ro n m e n t ,  a c c e s s  to  
food , a n d  fo o d  s e c u r i ty  in M is s o u la .  M o n ta n a  in re la t ion  to  th e  s o c io e c o n o m ic  a n d  hea lth  
s ta tu s  o f  its re s id e n ts .  F o u r  d i f fe re n t  n e ig h b o rh o o d s  in M is s o u la  w e r e  e x a m in e d  b a s e d  on  
th e  a v e ra g e  m e d ia n  f a m i ly  in c o m e  level o f  ea ch  n e ig h b o rh o o d  as  d e s c r ib e d  in th e  2 000  
U .S . C e n su s .  T h e  re ta il  fo o d  e n v i ro n m e n t  w a s  e x a m in e d  u s in g  th e  N u t r i t io n  E n v i ro n m e n t  
M e a s u re s  S u rv e y  ( N E M S ) ,  fo o d  se cu r i ty ,  ac c e ss  to  fo od ,  a n d  h e a l th  s ta tu s  w a s  an a ly z e d  
u s in g  a  s u rv e y  o f  fo o d  s to re  p a t rons .
D E S C R I P T I O N  O F  P O P U L A T I O N
T h e  se t t in g  fo r  th is  s tu d y  is M is s o u la  M o n ta n a ,  lo c a te d  in th e  m o u n ta in s  o f  
w e s te rn  M o n ta n a .  T h e  m o s t  re c e n t  U .S .  C e n s u s  (2 0 0 0 )  p u ts  M i s s o u l a ' s  p o p u la t io n  at 
5 7 ,0 0 0  w i th  a  g r o w th  ra te  o f  6 .1 % .  A p p ro x im a te ly  9 4 % ,  o f  M is s o u la  r e s id e n ts  a re  non-  
H isp a n ic  w h i te  ( h t tp : / /q u ic k fa c t s .c e n s u s .g o v ). D u r in g  th e  2 0 0 0  C e n s u s ,  th e  m e d ian  
h o u s e h o ld  in c o m e  in M is s o u la  w a s  $ 3 0 ,3 6 6 ,  an d  1 9 .7 %  o f  th e  p o p u la t io n  l ived  u n d e r  the  
p o v e r ty  level (h t tp : / /w w w .c i ty - d a ta .c o m ). T h e  to p  tw o  in d u s t r ie s  in M is s o u la  a re  retail 
s a les  a n d  w h o le s a le  t r a d e  sa les  ( h t tp : / /q u ic k fa c t s .c e n s u s .g o v ).
P R O T E C T I O N  O F  H U M A N  S U B J E C T S
T h e  re se a rc h  p ro je c t  in its e n t i re ty  w a s  r e v ie w e d  an d  a p p r o v e d  by  T h e  U n iv e rs i ty  
o f  M o n ta n a  In s t i tu t io n a l  R e v ie w  B o a rd  [ IR B ].  (S e e  A p p e n d ix  A )
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S A M P L E  S E L E C T I O N
N e ig h b o r h o o d s  se le c te d  to  be inc luded  in th is  s tu d y  fell in to  fo u r  c a te g o r ie s  based  
o n  th e  n e i g h b o r h o o d s '  a v e ra g e  m e d ia n  f am ily  in c o m e  level a s  d e f in e d  by  th e  2 0 0 0  U .S  
C e n su s .  N e ig h b o r h o o d  b o u n d a r ie s  w e re  d e f in e d  u s in g  c e n s u s  t rac ts  f ro m  th e  2 0 0 0  U.S. 
C e n su s .  T h e r e  w e r e  14 c e n s u s  t rac ts  in th e  M is so u la  c i ty  lim its .  T h e  te rm s  ‘c e n su s  t r a c t ’ 
an d  ‘n e i g h b o r h o o d ’ w ill  be used  in te rc h a n g e a b ly  th r o u g h o u t  th e  s tu d y .  N e ig h b o r h o o d  
m e d ia n  f a m i ly  in c o m e  c a te g o r ie s  w e r e  c a te g o r iz e d  as  fo l lo w s  -  v e r y  lo w  in c o m e:  less 
than  $ 2 0 ,0 0 0 ;  low  in c o m e :  $ 2 0 ,0 0 0 -$ 3 0 ,0 0 0 ;  m e d iu m  in c o m e :  $ 3 0 ,0 0 0 -$ 4 0 ,0 0 0 ;  h igh  
incom e:  m o r e  th a n  $ 4 0 ,0 0 0 .  T h e s e  in c o m e  c a te g o r ie s  a re  b a s e d  o n  th e  M o n ta n a  s tate 
m e d ia n  in c o m e  leve l  ( $ 3 0 ,5 8 6 )  an d  th e  M is so u la  C o u n ty  m e d ia n  in c o m e  leve l  ($ 4 0 ,3 1 1 )  
as  d e f in e d  in th e  2 0 0 0  U .S .  C e n su s .  O n ly  o n e  n e ig h b o rh o o d  fell in to  th e  v e ry  lo w  in c o m e  
ca te g o ry ,  f ive  n e ig h b o r h o o d s  fell in to  th e  low  in c o m e  c a te g o ry ,  th re e  n e ig h b o rh o o d s  fell 
in to  th e  m e d iu m  in c o m e  c a te g o ry ,  an d  f ive  n e ig h b o r h o o d s  fell  in to  th e  h ig h  in c o m e  
ca te g o ry .
O n e  c e n s u s  t rac t  w a s  se le c te d  f ro m  w i th in  e a c h  in c o m e  c a te g o ry  to  be in c lu d ed  in 
th e  s tu d y .  S e le c te d  c e n s u s  t rac ts  w e re  s im i la r  in th e  n u m b e r  re s id e n ts  r e s id in g  in th e  tract 
an d  th e  p o p u la t io n  d e n s i ty  o f  th e  trac t .  T h e  p a r a m e te r  o f  e a c h  s e le c te d  c e n su s  t r a c k  w as  
e x p a n d e d  by  o n e  m ile .  T h is  h e lp e d  to  a c c o u n t  fo r  p e o p le  w h o  live on  th e  e d g e  o f  a  c e n su s  
t rac k  w h o  m a y  s h o p  fo r  fo o d  in a  n e ig h b o r in g  c e n s u s  trac t .  S u p e r m a r k e t s ,  g ro c e ry  s to res ,  
an d  c o n v e n ie n c e  s to re s  w i th in  ea ch  s tu d y  c e n su s  t r a c t  w e r e  id en t i f ied  u s in g  th e  y e l lo w  
p a g e s  a n d  s c o u t in g .  The s u rv e y s  w e re  c o n d u c te d  u s in g  a  c o n v e n ie n c e  s a m p le  o f  p eo p le  
sh o p p in g  a t  th e  fo o d  s to re s  w i th in  e a c h  s tu d y  n e ig h b o rh o o d .
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D A T A  C O L L E C T IO N
Data for the research project w as  collected  at superm arke ts ,  g rocery  stores, and 
convenience  stores in four M issoula  ne ighborhoods using the  N utr i t ion  Environm ent 
M easures  Survey  (N E M S ) and a survey o f  food store patrons. Included in the survey o f  
food store patrons is the  S ix-item  Short form U.S. H ouseho ld  Food Security  M odule  and 
the SF-12v2  Health  Survey. Food stores closed to the public  (e.g. s to res  within 
w orkplaces  or  private  residential facilities) and those requiring  m em b ersh ip  cards (e.g. 
Costco) w ere  exc luded  from the  study as w ere specialty  food stores (e.g. bakeries or 
butcheries) due to  lack o f  selection. Each student researcher  c onduc ting  the surveys 
carried letters def in ing  the research project (A ppendix  B). T he  letter w as  useful to student 
researchers w hen exp la in ing  to  store m anagers  and inquisitive  store patrons w hy  they 
w ere conducting  the  surveys. S tudent researchers co llec ted  data in team s o f  two. Prior to 
collecting  data, each student researcher com pleted  the required  sec tions o f  the  University  
o f  M ontana: O nline  Research  and Ethics Course.
Both  N E M S  and the survey data w ere  co llected  at tw o  separa te  poin ts  in time.
The first set o f  da ta  w as  co llected  during  late su m m er  2008  and the second  set o f  data 
w as collected  during  w in te r  2009. Collecting  data during  tw o  d ifferen t seasons helped 
control for seasonal variabili ty  (Jetter & Cassady  2006). Data collection  for each o f  the 
survey m ethods  is described  below.
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Nutrition Environment Measures Survey
Prior to N E M S  data collection, all researchers a ttended  a tra in ing  session at which 
time they learned h ow  to properly  conduct  a N E M S  assessm ent and com ple te  the 
m easurem ent form s. Each superm arket, g rocery  store, and conven ience  store within the 
four selected ne ighborhoods  w ere  rated using N E M S  (A ppend ix  C). O ne  o f  the two 
researchers at each store conducted  the N E M S  assessm ent w hile  the o ther  researcher 
conducted the  survey o f  food store patrons. Each N E M S  assessm en t w as  coded according 
to the store, store type, and neighborhood  w here  the inform ation w as  collected.
O ne w eek  after  the  N E M S  m easures w ere com ple ted , a reliability  check  was 
conducted. T en  percent o f  all o f  the stores assessed  w ere reassessed. R esearchers  w ent 
back to the random ly  se lected  stores and com ple ted  N E M S  for a second  tim e and the 
original results w ere  com pared  with the re-test results and d isc repanc ies  w ere addressed. 
In o rder to es tablish  inter-rater reliability, the  researcher conduc ting  the re-test 
m easurem ent for each store w as  not the original researcher from that store.
Survey o f  Food Store Patrons
Prior to  conduc ting  the  survey, validity and reliability  o f  the survey w as  assessed 
through peer eva lua tion  and pretesting.
W hile  at each superm arket, g rocery  store, and conven ience  store, a survey was 
given to individuals  e igh teen  years o f  age  or o lder  w ho  w ere  shopp ing  at the store and 
w ho w ere  w ill ing  to com ple te  the survey (A ppendix  D). O ne  o f  the tw o  researchers  at the 
store stood at the  en trance  to  the  store and asked  store patrons to  vo lun teer  to com plete  
the survey. A s  an incentive for com ple ting  the survey, each vo lunteer  received  a one-
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dollar  M ontana  lottery ticket. Each survey w as  coded  accord ing  to the store, store type, 
and neighborhood  w here  the information w as collected.
D A T A  A N A L Y S IS
Data analysis  w as  conducted  using  the statistical softw are  system  Statistical 
Package for the Social Sciences (SPSS). Store quality scores w ere  der ived  from the 
N E M S  scoring system  for stores (A ppendix  E). T he  SF-12v2  H ealth  Survey  (Ware, 
Kosinski, T u rne r-B ow ker,  & G andek , 2002) and the S ix-item  Short form  U.S. H ousehold 
Food Security  M odu le  (B lum berg , Bialostosky, Ham ilton. &  Briefel, 1999) included in 
the survey o f  food store patrons each provide a standard ized  m ethod  for com pil ing  and 
analyzing their  scores. Data analysis  for each research question  is descr ibed  below.
Ql. What is the relationship between neighborhood median income level in Missoula, 
Montana and the accessibility o f  healthy food?
a. What is the proportion o f  retail fo o d  stores in very low-income, low-income, 
medium-income, and high-income Missoula neighborhoods?
Data w as  analyzed  for this question using  percentages  and com parisons .  S ignif icance was 
analyzed using a ch i-square  test.
b. What is the nutritional quality o f  retail fo o d  stores in very low-income, low- 
income, medium-income, and high-income Missoula neighborhoods?
Data for this question  w as  analyzed  using  m ean values  and standard  deviation  for each 
variable. An analysis  o f  variance  (A N O V A ) w as  run to  test for s ignif icance . If
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s ig n i f ic a n c e  is fo u n d ,  th e n  p a i r -w ise  c o m p a r is o n s  (T - te s t)  w a s  run  b e tw e e n  im p o r ta n t  
var iab les .
02. Is there a  relationship between grocery shopper characteristics (including: fo o d  
security, num ber o f  p eo p le  shopped  for in household ,  distance traveled  to fo o d  store, 
mode o f  transportation, time spent grocery shopping p e r  week, and  average am ount o f  
money spent on groceries p e r  week) and  the nutritional quality o f  the fo o d  store he/she 
chooses to shop  at?
D a ta  fo r  th is  q u e s t io n  w a s  a n a ly z e d  u s in g  m e a n  v a lu e s  a n d  s ta n d a rd  d e v ia t io n  fo r  ea ch  
v ar iab le .  A n  a n a ly s i s  o f  v a r ia n c e  ( A N O V A )  w a s  run  to  te s t  fo r  s ig n i f ic a n c e  w i th in  ea ch  
ca te g o ry .  I f  s ig n i f ic a n c e  w a s  fo u n d ,  th e n  p a i r -w ise  c o m p a r i s o n s  (T - te s t )  w e r e  run 
b e tw e e n  im p o r ta n t  v a r ia b le s
Q3. Is there a  relationship between the nutritional quality o f  reta il fo o d  stores within a 
neighborhood and  the health  status o f  the people who shop  at the reta il fo o d  stores in 
that neighborhood?
D a ta  fo r  th is  q u e s t io n  w a s  a n a ly z e d  u s in g  m e a n  v a lu e s  a n d  s ta n d a rd  d e v ia t io n  fo r  ea ch  
v ar iab le .  A n  a n a ly s i s  o f  v a r ia n c e  ( A N O V A )  w a s  run  to  te s t  fo r  s ig n i f ic a n c e .  I f  
s ig n i f ic a n c e  w a s  f o u n d ,  th e n  p a i r -w ise  c o m p a r is o n s  (T - te s t )  w e re  run  b e tw e e n  im p o r ta n t  
va r iab les .
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Q4. Why do grocery shoppers choose to shop at certain fo o d  stores?
Data for this question  w as  analyzed  using percen tages and com parisons .  S ignificance was 
analyzed using  a ch i-square  test.
05. How do grocery shoppers in each neighborhood access fo o d  stores?
a. How fa r  do grocery shoppers travel to fo o d  stores?
b. How far are grocery shoppers willing to travel to fo o d  stores?
Data for this question  w as  analyzed  using percen tages and com parisons .  Significance w as 
analyzed using a ch i-square  test.
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CHAPTER IV
T he purpose  o f  this s tudy w as to exam ine the retail food env ironm ent,  access to 
food, and food security  in M issoula , M ontana  in re lation to the so c ioeconom ic  and health 
status o f  its residents . T h is  chapter  contains the reported  results for each research 
question  as well as a short explanation  o f  the results at the  end o f  each section.
R E S U L T S
A total o f  523 su rveys w ere handed ou t to food store shoppers  at the  37 stores 
assessed. Survey  responden ts  had the option o f  filling out the survey  a t  the store or  taking 
it hom e to fill ou t and mail back  in. O f  the surveys handed  out, 198 (105 from  the 
Sep tem ber d a ta  co llec tion  and 93 from the  February data  collec tion) w ere  returned and 
used for analysis , m ak ing  for a 37%  response rate. O f  the  su rveys analyzed , 56 .2%  o f  
respondents  w ere  fem ale ,  89 .5%  w ere  non-H ispan ic  whites , and 4 6 .1 %  had an annual 
income o f  less than  $30 ,000. The m ajority  o f  respondents , 80 .5% , a ttended  at least some 
college, 18% only  had their  high school d ip lom a or G E D  and 1.5% never finished high 
school. T he  ages o f  the responden ts  w ere evenly  d istr ibu ted  across  the age range (18 to 
64 years old), w ith  those  respondents  age 65 and older accoun ting  for the least percentage 
o f  responses at 9 .8% . See A ppend ix  F for a com ple te  delineation o f  su rvey  respondent 
characteristics  acco rd ing  the neighborhood w here  they w ere  surveyed.
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RESEARCH QUESTIONS
Question 1. What is the relationship between neighborhood m edian income level in 
Missoula, M ontana and  the accessibility o f  health fo o d ?
a. What is the distribution o f  reta il fo o d  stores in very low  income, low  income, medium  
income, a n d  high income M issoula neighborhoods?_________________________________
There were a total o f  39 food stores within the four neighborhoods included in 
this research. O f  those 37 were assessed. Two stores were not included because their 
management did not want to take part in the research. There were nine food stores in the 
very low income neighborhood, 12 in the low income neighborhood, 10 in the medium 
income neighborhood, and six in the high income neighborhood. The majority o f  the food 
stores in every neighborhood were convenience stores with the exception o f  the high 
income neighborhood where there was an even distribution o f  supermarkets and 
convenience stores within the neighborhood. The low income neighborhood had the 
highest number o f  convenience stores compared to the other neighborhoods. Neither the 
low income nor the high income neighborhoods had any grocery stores. Table 1 shows 
the distribution o f  food stores in each neighborhood by type and Figure 4 is a visual 
depiction o f  the distribution o f  food stores in each neighborhood by type.
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2(22.2) 1(11 .1 ) 6 (66 .7 ) 9
Low Income 3(25 .0 ) 0 (0.0) 9 (75 .0 ) 12
M edium  Income 2 (20.0) 3 (30.0) 5 (50.0) 10
High Income 3 (50.0) 0 (0 .0 ) 3 (50.0) 6
Table 1 depicts the num ber and percentage o f  supermarkets, grocery stores, and convenience 
stores w ith in  the very low  income, low  income, medium income, and high income 
neighborhoods.









Low Income M edium  Income High Income
■ Convenience Store 
Grocery Store
■ Supermarkets
Neighborhoods by Median Family Income Level
F igure  4 is a visual representation o f  the d is tribu tion  o f  supermarkets, grocery stores, and 
convenience stores w ith in  the very low  income, low  income, medium income, and high income 
neighborhoods.
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To exam ine  the re la tionship between the d istribution o f  superm arkets ,  grocery 
stores, and conven ience  stores w ith in  a ne ighborhood and ne ighborhood  incom e level a 
C hi-square test o f  independence  w as performed. There w as  not a s ign if ican t difference in 
the proportional d istribution o f  food store type by ne ighborhood  incom e level at the .05 
level (A2 =  7.530, p  = 0 .275). Due to the small n um ber  o f  s to res  in each o f  the four 
incom e-charac terized  ne ighborhoods, the ne ighborhoods  w ere  then d icho tom ized  into a 
very low and low incom e g roup  and a m edium  and high incom e group. A  C hi-square  test 
o f  independence  w as  perfo rm ed  and again there w as  not a s ign if ican t d ifference in the 
proportional d istribution o f  food store type by ne ighborhood  g roup  incom e level at the 
.05 level (A’2 =  2 .500 , p  =  0.286).
These results indicate that analyzed separately  or  as  d icho tom ized  neighborhood 
groups, there is no t a s ignif icant d ifference in the proportional d is tribution o f  food store 
type by ne ighborhood  incom e level.
b. What is the nutritional quality o f  the retail fo o d  stores in the very low income, low 
income, medium income, and high income Missoula neighborhoods?________________
T he  nutritional quality o f  a food store w as reported  on a  scale w here  -9 is the 
lowest possib le  score  a food store could  receive and 42 is the h ighest possib le  score a 
food store could  receive. T he  m ean  quality  score for food stores in the very low income 
neighborhood  w as  17.44 (SD = 12.14). T he  m ean  quality  score for food stores in the low 
incom e ne ighborhood  w as  14.12 {SD =  11.24). The m ean  quality  score  for food stores in 
the m edium  incom e ne ighborhood  w as 20.25 {SD =  12.52). A nd  the m ean  quality  score 
for food stores in the high incom e neighborhood w as 20.50 {SD = 1 2 .1 7 ) .  Figure 5 is a
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representation o f  the m ean  quality scores for the food stores in the very low income, low 
income, m ed ium  incom e, and high incom e neighborhoods.
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Very Low In co m e Low In co m e M ed ium  In co m e High Incom e
N e ig h b o rh o o d
Figure 5 represents the mean quality score for the food stores in the very low income, low 
income, medium income, and high income neighborhoods.
A one-w ay  analysis  o f  variance  test w as  used to test for s ign if ican t d ifferences in 
the quality  scores o f  the food stores a m o n g  the very  low incom e, low incom e, m edium  
income, and high incom e neighborhoods. T he  d ifferences a m o n g  the m ean  quality scores 
for food stores in each neighborhood  w ere not significant at the  .05 level [F  (3, 33) = 
0.577, p  =  0 .634]. A fter  c onducting  the analysis  o f  variance, the  neighborhoods  were 
d icho tom ized  into tw o neighborhood  groups and an independen t-sam ples  t  test w as  run to 
test for a significant d ifference in the m ean quality  scores o f  the  food stores in the very 
low and low incom e neighborhood  g roup  and the m ed ium  and high incom e neighborhood 
group. T he  m ean  quality  food store score for the very low and low incom e neighborhood 
group w as  15.55 (S D  =  1 1.46) and the m ean quality food store score  for the m edium  and
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high income neighborhood group was 20.91 (SD  = 12.90). Though the medium and high 
income neighborhood group had a higher mean quality food store score than the very low 
and low income neighborhood group, the difference was not significant at the .05 level 
(/ = -1.194,/? = 0.240).
These results indicate that analyzed separately or as dichotomized neighborhood 
groups, there were no differences in the quality o f  the food stores in the very low income, 
low income, medium income, and high income neighborhoods.
Question 2. Is there a  relationship between grocery’ shopper characteristics (including: 
fo o d  security, num ber o f  people shopped fo r  in a household, distance traveled to fo o d  
store, time spent grocery shopping p e r  week, and  average am ount o f  m oney spent on 
groceries p e r  week) a n d  the nutritional quality o f  the fo o d  store he/she chooses to shop  
at?__________________________________________________________________________________
A one way analysis o f  variance was used to test for differences between 
characteristics o f  food store shoppers and the nutritional quality o f  the food store where 
he/she chooses to shop. The results for each shopper characteristic are outlined below:
F ood Security
A mong respondents from all four neighborhoods, 134 respondents reported high 
food security, 22 respondents reported low food security, and 27 respondents reported 
very low food security. The mean quality score o f  the food stores shopped at by 
respondents who reported high food security was 23.79 (SD  = 12.44). The mean quality 
score o f  the food stores shopped at by respondents who reported low food security was 
26.02 (SD  =  11.74). The mean quality score o f  the food stores shopped at by respondents 
who reported very low food security was 23.59 (SD  = 12.27). The differences among the
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mean quality scores for food stores shopped at by respondents reporting high food 
security, low food security, and very low food security were not significant at the .05 
level [F (2, 180) =  0.328./? = 0.721].
Num ber o f  People Shopped for in H ousehold
Among respondents from all four neighborhoods, 43 respondents reported food 
shopping for his/herself only, 80 respondents reported food shopping for two people, 58 
respondents reported food shopping for between three and five people, and three 
respondents reported food shopping for more than five people. The mean quality score of 
the food stores shopped at by respondents who reported shopping for his/herself only was 
23.51 (SD  = 12.67). The mean quality score o f  the food stores shopped at by respondents 
who reported shopping for two people was 24.21 (SD = 12.37). The mean quality score o f  
the food stores shopped at by respondents who reported shopping for between three and 
five people was 23.86 (SD  = 12.18). The mean quality score o f  the food stores shopped at 
by respondents who reported shopping for more than five people was 33.00 (SD  = 0.87). 
The differences among the mean quality scores for food stores shopped at by respondents 
reporting to food shop for his/herself only, for two people, for between three and five 
people, and for more than five people were not significant at the .05 level 
[F(2, 180) = 0.564, p  = 0.640].
40
Distance traveled to F ood Store
Among respondents from all four neighborhoods, 42 respondents reported 
traveling less than one mile to the food store, 98 respondents reported traveling between 
one and five miles to the food store, 24 respondents reported traveling between 5 - 1 0  
miles to the food store, and 20 respondents reported traveling more than 10 miles to the 
food store. The mean quality score o f  the food stores shopped at by respondents who 
reported traveling less than one mile to the food store was 23.48 (SD  = 12.23). The mean 
quality score o f  the food stores shopped at by respondents who reported traveling 
between one and five miles to the food store was 24.36 {SD = 12.46). The mean quality 
score o f  the food stores shopped at by respondents who reported traveling between 5 - 1 0  
miles to the food store was 23.00 (SD = 13.07). The mean quality score o f  the food stores 
shopped at by respondents who reported traveling more than 10 miles to the food store 
was 25.25 {SD  = 12.27). The differences among the mean quality scores for food stores 
shopped at by respondents reporting to travel less than one mile, between one and five 
miles, between 5 - 1 0  miles, and more than 10 miles to the food store were not 
significant at the .05 level [F{3, 180) =  0.171, p  = 0.916].
Time Spent on G rocery Shopping p er  Week
Among respondents from all four neighborhoods, 37 respondents reported 
spending less than one hour per week on grocery shopping, 89 respondents reported 
spending between one and two hours per week on grocery shopping, 40 respondents 
reported spending between two and three hours per week on grocery shopping, 14 
respondents reported spending between three and four hours per week on grocery
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shopping, and three respondents reported spending more than tour hours per week on 
grocery shopping. Beyond the time actually spent at the food store, grocery shopping also 
included making grocery lists, clipping coupons, and transportation time to and from the 
store.
The mean quality score o f  the food stores shopped at by respondents who reported 
spending less than one hour per week on grocery shopping was 20.73 (SD = 12.66). The 
mean quality score o f  the food stores shopped at by respondents who reported spending 
between one and two hours per week on grocery shopping was 24.66 (SD  = 12.21). The 
mean quality score o f  the food stores shopped at by respondents who reported spending 
between two and three hours per week on grocery shopping was 26.93 (SD = 11.38). The 
mean quality score o f  the food stores shopped at by respondents who reported spending 
between three and four hours per week on grocery shopping was 23.71 (SD = 12.57). And 
lastly, the mean quality score o f  the food stores shopped at by respondents who reported 
spending more than four hours per week on grocery shopping was 8.83 (SD = 2.02). The 
differences among the mean quality scores for food stores shopped at by respondents 
reporting to spend less than one hour, between one and two hours, between two and three 
hours, between three and four hours, and more than four hours per week on grocery 
shopping were significant at the .05 level [F(4, 178) = 2.515, p  = 0.043].
After testing for significant difference among the mean quality scores ot food 
stores using an analysis o f  variance, an independent-samples t test was used to compare 
differences in mean quality scores o f  food stores based on time spent grocery shopping 
per week between paired groups. Because multiple t tests were performed simultaneously 
to compare differences in mean quality scores, the Bonferroni correction was
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im p le m e n te d  to  a v o id  fa lse ly  g iv in g  th e  a p p e a r a n c e  o f  s ig n i f ic a n t  d i f fe re n c e  b e tw e en  
p a i re d  g ro u p s .  T h e  re su l t s  f ro m  th e se  te s ts  are  o u t l in ed  in T a b le  2  be lo w .









Deviation t -  v a lu e P -
v a lu e
Food Stores
< 1 hour 37 20.73 12.66 -1.63 0.106
1-2 hours 89 24.66 12.22
< 1 hour 37 20.73 12.66 -2.27 0.027
2-3 hours 40 26.94 11.38
< 1 hour 37 20.73 12.66 -0.75 0.455
3-4 hours 14 23.71 12.57
< 1 hour 37 20.73 12.66 1.61 0.001
> 4 hours 3 8.83 2.02
1-2 hours 89 24.66 12.22 -0.99 0.320
2-3 hours 40 26.94 11.38
1-2 hours 89 24.66 12.22 0.27 0.788
3-4 hours 14 23.71 12.57
1-2 hours 89 24.66 12.22 2.23 0.001
> 4 hours 3 8.83 2.02
2-3 hours 40 26.94 11.38 0.88 0.379
3-4 hours 14 23.71 12.57
2-3 hours 40 26.94 11.38 2.72 0.001
> 4 hours 3 8.83 2.02
3-4 hours 14 23.71 12.57 1.99 0.001
> 4 hours 3 8.83 2.02
Table 2  shows the com parisons o f  food store quality scores between paired groups based on hours 
spent grocery shopping per week. Significance is set at the .005 level.
B a sed  o n  th e  B o n fe r ro n i  co r re c t io n ,  th e  a lp h a  v a lu e  o f  s ig n i f ic a n c e  fo r  th is  da ta  
w a s  se t  a t  p  <  .005 .  T h e  resu l ts  f ro m  th e  in d e p e n d e n t - s a m p le s  t t e s ts  w i th  th e  B o n fe r ro n i  
c o r re c t io n  in d ic a te  th a t  th e re  w a s  a  s ig n i f ic an t  d i f fe re n c e  b e tw e e n  th e  m e a n  q u a l i ty  sco re  
fo r  fo o d  s to re s  s h o p p e d  a t  by  r e sp o n d e n ts  w h o  sp e n d  less th a n  o n e  h o u r  p e r  w e e k  on 
g ro c e ry  s h o p p in g  a n d  r e s p o n d e n ts  w h o  sp e n d  m o re  th a n  fo u r  h o u r s  p e r  w e e k  o n  g ro ce ry
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shopping (/ = 1.61, p  = 0.001). There was a significant difference between the mean 
quality score for food stores shopped at by respondents who spend between one and two 
hours per week on grocery shopping and respondents who spend more than four hours 
per week on grocery shopping (t = 2.23, p  = 0.001). 1 here was a significant ditierence 
between the mean quality score for food stores shopped at by respondents who spend 
between two and three hours per week on grocery shopping and respondents who spend 
more than four hours per week on grocery shopping (t = 2.72, p  = 0.001). And lastly, 
there was a significant difference between the mean quality score for food stores shopped 
at by respondents who spend between three and four hours per week on grocery shopping 
and respondents who spend more than four hours per week on grocery shopping (t = 1.99,
p  =  0.001).
Am ount o f  M oney Spent on G roceries p er  Week
Among respondents from all four neighborhoods, 34 respondents reported 
spending less than $50.00 per week on groceries, 80 respondents reported spending 
between $50.00 and $100.00 per week on groceries, 59 respondents reported spending 
between $100.00 and $200.00 per week on groceries, and 10 respondents reported 
spending more than $200.00 per week on groceries. The mean quality score o f  the food 
stores shopped at by respondents who reported spending less than $50.00 per week on 
groceries was 26.09 (SD  = 11.71). The mean quality score o f  the food stores shopped at 
by respondents who reported spending between $50.00 and $100.00 per week on 
groceries was 22.62 (SD = 12.52). The mean quality score o f  the food stores shopped at 
by respondents who reported spending between $100.00 and $200.00 per week on
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groceries was 24.46 (SD = 12.35). The mean quality score o f  the food stores shopped at 
by respondents who reported spending more than $200.00 per week on groceries was 
25.85 (SD = 12.49). The differences among the mean quality scores for food stores 
shopped at by respondents reporting to spend less than $50.00, between $50.00 and 
$100.00, between $100.00 and $200.00, and more than $200.00 per week on groceries 
were not significant at the .05 level [F(4, 179) = 0.690, p  -  0.600].
These results indicate that there was no relationship between respondent food 
security and the nutritional quality o f  the food store where he/she shops at. There was no 
relationship between the number o f  people shopped for in household and the nutritional 
quality o f  the food store being shopped at. There was no relationship between distance 
traveled to the food store by a respondent and the nutritional quality o f  the food store 
where he/she shops at. And lastly, there was no relationship between the amount of 
money spent on groceries per week by each respondent and the nutritional quality of the 
food store where he/she shops at. However, the results do indicate that there was a 
relationship between the time respondents spend on grocery shopping per week and the 
nutritional quality o f  the store where he/she shops at. Specifically, respondents who 
spend more than four hours per week grocery shopping shop at food stores with a lower 
quality score than respondents who spend less than four hours per week grocery 
shopping.
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Question 3. Is there a  relationship between the nutritional quality o f  retail fo o d  stores 
within a  neighborhood and  the health status o f  the people who shop a t the retail fo o d  
stores in that neighborhood?  ___________________________________________________________
A one w ay  analysis  o f  variance w as used to test for s ign if ican t differences 
between the health status o f  food store shoppers and the nutritional quality  o f  the food 
stores in the neighborhood  w here  they shop. Health status w as  ana lyzed  and scored using 
the SF-12 Health  Survey  w hich  itemizes health into e ight health  o u tcom es  -  general 
health, physical functioning, role physical, bodily  pain, vitality, social functioning, role 
em otional, and mental health. Health  ou tcom es w ere scored on a scale o f  0 -  100, where 
0 equals very poor  health  and 100 equals  excellent health. T he  rela tionsh ip  between 
respondent health  o u tcom es  and the nutritional quality o f  the  food stores within each 
neighborhood w ere  analyzed . The results for general health, physical functioning, and 
bodily pain are outlined below:
General Health
Table 3 show s the reported general health score  by re sponden ts  in each 
ne ighborhood, the n u m b er  o f  respondents  w ho  reported each score , and the 
correspond ing  m ean quality  scores for food stores. T he  d iffe rences  a m o n g  the mean 
quality scores o f  food stores shopped  at by respondents  scoring  a 0, 25, 50, 75, and 100 
on the SF-12 Health  Survey  o f  general health in the very low incom e neighborhood  were 
not s ignificant at the .05 level [F(3, 64) =  0 .015 , p  =  0 .998]. T he  d ifferences  am ong  the 
m ean quality  scores o f  food stores shopped  at by responden ts  scoring  a 0, 25, 50, 75, and 
100 on the SF-12  H ealth  Survey  o f  general health  in the low incom e neighborhood  were 
not significant at the .05 level [F(4, 44) =  1.609, p  = 0 .189], T he  d iffe rences  am ong  the
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mean quality scores o f  food stores shopped at by respondents scoring a 0, 25, 50, 75, and 
100 on the SF-12 Health Survey o f  general health in the medium income neighborhood 
were not significant at the .05 level [F (3 ,4 1 ) = 1.317, p  = 0.282], The differences among 
the mean quality scores o f  food stores shopped at by respondents scoring a 0, 25, 50, 75, 
and 100 on the SF-12 Health Survey o f general health in the high income neighborhood 













0 0 - -
25 4 25.63 10.75
50 23 26.07 10.92
75 34 26.01 12.22




25 3 25.83 13.01
50 16 23.56 12.48
75 19 14.97 11.06




0 0 - -
25 4 17.75 12.65
50 14 29.50 7.22
75 16 24.91 12.38
100 11 23.32 13.95
High Income 
Neighborhood
0 1 10.50 -
25 1 5.00 -
50 9 28.33 13.23
75 8 24.43 14.68
100 3 35.00 0.00
Table 3 shows the reported general health score by respondents in the very low income, low 
income, medium income, and high income neighborhoods, the number of respondents who 
reported each general health score, and the corresponding mean quality scores for food stores.
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Physical Functioning
Table 4 shows the reported physical functioning score by respondents in each 
neighborhood, the number o f  respondents who reported each score, and the 
corresponding mean quality scores for food stores. The differences among the mean 
quality scores o f  food stores shopped at by respondents scoring a 0, 25, 50, 75, and 100 
on the SF-12 Health Survey o f  physical functioning in the very low income neighborhood 
were not significant at the .05 level [F(4, 63) = 1.26, p  = 0.296]. The differences among 
the mean quality scores o f  food stores shopped at by respondents scoring a 0, 25, 50, 75, 
and 100 on the SF-12 Health Survey o f  physical functioning in the low income 
neighborhood were not significant at the .05 level [F(4, 42) = 1.065, p  = 0.386]. The 
differences among the mean quality scores o f  food stores shopped at by respondents 
scoring a 0, 25, 50, 75, and 100 on the SF-12 Health Survey o f  physical functioning in 
the medium income neighborhood were not significant at the .05 level [F(4, 39) = 1.112, 
p  = 0.365]. The differences among the mean quality scores o f  food stores shopped at by 
respondents scoring a 0, 25, 50, 75, and 100 on the SF-12 Health Survey o f  physical 
functioning in the high income neighborhood were not significant at the .05 level [F(3,















0 2 24.00 14.85
25 5 33.00 1.50
50 4 17.38 16.61
75 12 28.67 9.21
100 45 25.23 11.97
Low Income 
Neighborhood
0 2 8.50 1.41
25 1 35.50 -
50 5 23.20 12.87
75 7 22.50 12.18




0 1 8.50 -
25 1 34.00 -
50 5 22.40 13.86
75 6 30.67 5.16
100 31 25.63 11.65
High Income 
Neighborhood
0 0 - -
25 0 - -
50 1 35.00 -
75 3 35.00 0.00
100 17 23.29 14.52
Table 4 shows the reported physical functioning score by respondents in the very low income, 
low income, medium income, and high income neighborhoods, the number o f  respondents who 
reported each physical functioning score, and the corresponding mean quality scores for food 
stores.
Bodily Pain
Table 5 show s the reported  bodily  pain score by responden ts  in each 
neighborhood, the n u m b er  o f  respondents w ho  reported each score, and  the 
correspond ing  m ean quality  scores for food stores. T he  d ifferences a m o n g  the mean 
quality scores o f  food stores shopped  at by respondents  scoring a 0, 25, 50, 75, and 100 
on the SF-12  Health  Survey  o f  bodily  pain in the very low incom e ne ighborhood  were 
not s ignif icant at the .05 level [F(4, 63) =  1.26 , p  = 0 .294], T he  d ifferences am ong  the
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mean quality scores o f  food stores shopped at by respondents scoring a 0, 25. 50. 75, and 
100 on the SF-12 Health Survey o f  bodily pain in the low income neighborhood were not 
significant at the .05 level [F(4. 44) =  1.420, p  = 0.243]. The differences among the mean 
quality scores o f  food stores shopped at by respondents scoring a 0. 25, 50, 75, and 100 
on the SF-12 Health Survey o f  bodily pain in the medium income neighborhood were not 
significant at the .05 level [F(3, 40) = 0.527. p  = 0.666]. The differences among the mean 
quality scores o f  food stores shopped at by respondents scoring a 0, 25, 50, 75. and 100 
on the SF-12 Health Survey o f  bodily pain in the high income neighborhood were not 













0 2 33.50 1.41
25 12 25.04 11.04
50 3 33.17 1.15
75 22 28.48 9.33
100 29 25.05 13.51
Low Income 
Neighborhood
0 1 7.50 -
25 4 26.75 11.69
50 9 22.39 12.47
75 14 14.36 10.77




0 0 - -
25 3 33.50 0.86
50 4 26.88 12.27
75 11 25.55 12.39
100 26 24.77 11.57
High Income 
Neighborhood
0 0 - -
25 1 35.00 0.00
50 2 5.00 14.18
75 6 25.92 12.42
100 13 28.50 13.63
Table 5 shows the reported bodily pain score by respondents in the very low income, low income, 
medium income, and high income neighborhoods, the number o f  respondents who reported each 
bodily pain score, and the corresponding mean quality scores for food stores.
S c o re s  fo r  th e  hea l th  o u tc o m e s  ro le  p h y s ic a l ,  v i ta l i ty ,  soc ia l  fu n c t io n in g ,  ro le  
em o t io n a l ,  a n d  m e n ta l  h e a l th  fo l lo w  the  s a m e  p a t te rn  as  th e  p re v io u s ly  rep o r ted  
o u tc o m e s .  T h e  d i f fe r e n c e s  a m o n g  th e  m e a n  q u a l i ty  s c o re s  o f  fo o d  s to re s  s h o p p e d  a t  by 
r e sp o n d e n ts  s c o r in g  a  0, 2 5 ,  50 ,  75 ,  an d  100 o n  th e  S F -1 2  H e a l th  S u rv e y  fo r  e a c h  hea lth  
o u tc o m e  in th e  v e ry  lo w  in c o m e ,  lo w  in c o m e ,  m e d iu m  in c o m e  an d  h ig h  in c o m e  
n e ig h b o rh o o d s  w e r e  n o t  s ig n i f ic a n t  a t  th e  .05 level.
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Question 4. Why do grocery shoppers choose to shop at certain fo o d  stores.?
Respondents were asked to identify the following factors as very important, 
important, or not important when choosing a food store to shop at: convenience to get to, 
frozen food selection, snack food selection, fruit and vegetable selection, bakery/deli, 
customer service, accepts food stamps/WIC checks, price o f  food, organic food selection, 
and specialty food items such as gluten or lactose free. Respondents were also given the 
option to choose ‘does not apply to m e’ when rating the factors. Responses were 
categorized into two groups for analysis and reporting. Very important and important 
responses were combined to create the important category and not important and does not 
apply to me were combined to create the not important category.
Across all four neighborhoods respondents most commonly identified price o f  
food, fruit and vegetable selection, and convenience to get to as the most important 
factors they consider when choosing a food store. Over 90% o f  respondents in all four 
neighborhoods identified these factors as important when choosing a food store. The 
factor that respondents reported as least important when choosing a food store across all 
neighborhoods was whether or not the store accepts food stamps or WIC checks. Only 
10.9% o f  respondents in the very low income neighborhood, 16.3% o f  respondents in the 
low income neighborhood, 19.5% o f  respondents in the medium income neighborhood, 
and 4.8% o f  respondents in the high income neighborhood reported accepting food 
stamps or WIC checks as being important when choosing a food store. Figure 6 shows 
the percent o f  respondents who identified each factor as important when choosing a food 
store in the very low income, low income, medium income, and high income 
neighborhoods.
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Im portant Factors for Choosing Where to  Food Shop
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Factors
Figure 6 shows the percent o f respondents who identified each factor as important when choosing 
a food store to shop at by very low income, low income, medium income and high income 
neighborhoods.
A  Chi-square test o f  independence was performed to examine the relationship 
between factors identified as important and not important by respondents in each 
neighborhood and neighborhood income level. The difference in the proportional 
distribution o f  respondents who indicated factors as important and not important by 
neighborhood income level were not significant at the .05 level fo r any ot the factors. 
Table 6 shows the percent o f respondents who chose each factor as important verses not 
important when choosing a food store to shop at by very low  income, low  income, 
medium income and high income neighborhood. Chi-square and p -\a lues are given tor 
each factor and represents the difference in proportional d istribution o f  respondents who 
indentified factors as important and not important by neighborhood income level
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N eighborhoods by Incom e Level
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to  ge t to
91.1 95.9 93.3 90.9 .810 .847
Frozen food 
selection
49.4 61.3 47.6 61.9 4.303 .231
Snack food 
se lection
32 42.8 30.9 23.8 4.299 .231
F ru it/V egetable
selection
96.2 100 91 95.5 5.966 .113
Bakery/Deli 66.3 71.4 67.4 76.2 1.004 .800
C ustom er
service
78.2 87.4 81.4 76.2 1.677 .642
Accepts food 
stam ps/W IC
10.9 16.3 19.5 4.8 3.447 .328
Price of food 96.1 97.9 95.5 90.9 2.315 .510
Organic food  
se lection
62 53 65.2 61.9 1.776 .620
Specialty food  
item s
36.4 42.9 39.1 27.3 1.893 .595
Table 6 shows the percent o f  respondents who chose each factor as important w hen choosing a food 
store to shop at by very low income, low income, medium income and high income neighborhoods. 
Chi-square and p -values  are given for each factor and represents the difference in proportional 
distribution o f  respondents who indentified factors as important by neighborhood income level.
T h e s e  re su l t s  in d ic a te  th a t  th e re  w a s  n o t  a  s ig n i f ic a n t  d i f f e r e n c e  in th e  
p ro p o r t io n a l  d is t r ib u t io n  o f  r e sp o n d e n ts  w h o  iden tif ied  c o n v e n ie n c e  to  g e t  to ,  f ro zen  food  
se lec t ion ,  sn a c k  fo o d  se le c t io n ,  fru it  an d  v e g e ta b le  se lec t io n ,  b a k e ry /d e l i ,  c u s to m e r  
se rv ice ,  a c c e p ts  fo o d  s t a m p s /W I C  c h e c k s ,  p r ice  o f  fo od ,  o r g a n ic  fo o d  se lec t io n ,  and  
spec ia l ty  fo o d  i tem s  as  im p o r ta n t  by  n e ig h b o rh o o d  in c o m e  level.
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Question 5. How do grocery shoppers access food  stores?
a. What fo rm  o f  transportation do grocery shoppers use to travel to fo o d  stores?________
For each neighborhood surveyed, the most commonly reported form o f  
transportation used for getting to and from food stores was driving my own car. Over 
85% o f  respondents drive their own car to get to and from food stores in all o f  the 
neighborhoods. The neighborhood that had the most respondents who drive with a friend 
or relative was the medium income neighborhood at 11.1%. Overall, only 1.5% of 
respondents take the bus with no respondents taking the bus in the low income and high 
income neighborhoods. The very low income neighborhood had the most respondents 
who walk to and from the food store at 24.4%, while the low income neighborhood had 
the least amount o f  respondents who walk to and from the food store at 2%. Next to 
driving your own car, riding a bike was the next overall most common form o f  
transportation for getting to and from food stores at 21.1%. Table 7 shows the distribution 
o f  transportation types used to get to and from food stores by survey respondents by very 
low income, low income, medium income, and high income neighborhood.
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Table 7 shows the form o f transportation used to get to and from good stores by respondents who 
shop at food stores in the very low income, low income, medium income, and high income 
neighborhoods by percent
To examine the relationship between the type o f  transportation used to get to food 
stores by respondents w ith in  a neighborhood and neighborhood income level a Chi- 
square test o f  independence was performed. There was a significant difference in the 
proportional d istribution o f  transportation type by neighborhood income level at the .05 
level ( jf*  = 25.943,/? =  0.011). To test i f  the results would be sign ificant w ith  a larger 
number o f respondents in each group, the neighborhoods were dichotomized into a very 
low  and low  income group and a medium and high income group and a Chi-square test o f 
independence was performed. There was not a significant difference in the proportional 
d istribution o f  transportation type by neighborhood group income level at the .05 level 
(X s =  7.729, /? =  0.316).
These results indicate that analyzed separately, there was a significant difference 
in the proportional d istribution o f transportation type by neighborhood income level, but 
analyzed at dichotomized groups, there was not a significant difference in the 












% DRIVE OWN CAR 87.8 89.8 82.2 90.9 87.4
% DRIVE WITH A 
FRIEND/RELATIVE 2.4 6.1 11.1 4.5 5.6
% TAKE THE BUS 1.2 0.0 4.4 0.0 1.5
% WALK 24.4 2.0 13.3 4.5 14.1
% BIKE 17.1 2.0 17.8 4.5 21.1
b. How fa r  do grocery shoppers travel to fo o d  stores?
Overall,  52 .2%  o f  respondents in all four ne ighborhoods  travel betw een  one and 
five miles to get to the food store. The very low incom e ne ighborhood  had the lowest 
percent o f  respondents , 9 .8% , w ho travel more than 10 miles to get to  the food store, 
while  the low incom e neighborhood had the highest percen t o f  respondents , 18.4%, who 
travel m ore  than 10 miles to the food store. T he  low incom e ne ighborhood  a lso  had the 
lowest percent o f  respondents , 12.6%, w ho travel less than one mile to  ge t to the food 
store. Table 8  show s the percent o f  respondents w ho  travel less than one mile, between 
one and five miles, betw een  five and ten miles, and m ore  than ten miles to the food store 
by very low incom e, low incom e, m edium  income, and high incom e neighborhood.
















< 1 MILE 25.6 12.2 26.7 22.7 21.8
% Traveling 
1-5 MILES 52.4 51 55.6 50 52.2
% Traveling 
5-10 MILES 12.2 18.4 6.7 13.6 12.7
% Traveling 
> 1 0  MILES 9.8 18.4 11.1 13.6 13.2
Table 8 shows the percent of  respondents who travel less than one mile, between one and five miles, 
between five and ten miles, and more than ten miles to the food store by very low income, low 
income, medium income, and high income neighborhood.
To exam ine  the re lationship  betw een  the d is tance  responden ts  travel to food 
stores within a ne ighborhood  and neighborhood incom e level a C hi-square  test o f
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independence w as perform ed. There w as not a significant d ifference  in the proportional 
distribution o f  d is tances  traveled to the food store by neighborhood  incom e level at the 
.05 level (X2 =  7 .636 ,/?  =  0.571). To test if  the results w ould  be s ign if ican t w ith  a larger 
num ber o f  responden ts  in each group, the ne ighborhoods  w ere d icho tom ized  into a very 
low and low incom e group  and a m edium  and high incom e group  and a C hi-square  test o f  
independence  w as  perfo rm ed  and as before there w as not a s ign if ican t difference in the 
proportional d istribution o f  distances traveled to the food store by neighborhood  group 
incom e level at the .05 level (X~ = 1.599,/? =  0.660).
These  results indicate that analyzed as separate  ne ighborhoods  or  as d ichotom ized 
neighborhood groups, there  w as  not a significant d ifference in the proportional 
distribution o f  d istances traveled by respondents to food stores by ne ighborhood  or 
neighborhood g roup  incom e level.
c. How far are grocery shoppers w illing to travel to fo o d  stores?
Overall,  the  m ajority  o f  survey respondents, 45% . w ere  w ill ing  to travel between 
one and five m iles  to get to the food store. At 32 .7% , responden ts  from  the low income 
neighborhood w ere  m o st  w ill ing  to travel more than 10 m iles  to a food store com pared  to 
respondents  from the very  low income, m ed ium  incom e, and high incom e neighborhoods 
O ver ha lf  o f  responden ts  in the very low income neighborhood  (51 .9% ) and in the 
m edium  incom e ne ighborhood  (60% ) w ere w illing  to travel be tw een  one and five miles 
to a food store. The h igh  incom e neighborhood had the h ighest percen t o f  respondents, 
40 .9% , w illing  to  travel be tw een  5 and 10 to a food store. Table 9 show s the percent o f  
respondents w ho  were w ill ing  to travel less than one mile, be tw een  one and five miles,
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T h e s e  resu l ts  ind ica te  th a t  an a ly z e d  as  s e p a ra te  n e ig h b o rh o o d s  o r  as d ic h o to m iz e d  
n e ig h b o rh o o d  g ro u p s ,  th e re  w a s  n o t  a  s ig n i f ic a n t  d i f fe re n c e  in th e  p ro p o r t io n a l  
d is t r ib u t io n  o f  d i s t a n c e s  r e s p o n d e n ts  w e re  w i l l in g  to  trave l  to  fo o d  s to re s  by 
n e ig h b o rh o o d  o r  n e ig h b o rh o o d  g r o u p  in c o m e  level.
CHAPTER V
D IS C U S S I O N  O F  R E S U L T S
W h e n  te s t in g  fo r  s ig n i f ic a n t  d i f fe re n c e s  b e tw e e n  ce r ta in  v a r ia b le s ,  n e ig h b o rh o o d s  
w ere  a n a ly z e d  s e p a ra te ly  an d  as d ic h o to m iz e d  n e ig h b o rh o o d  g ro u p s .  N e ig h b o r h o o d s  
w e re  d ic h o to m iz e d  in to  a  v e ry  low  an d  low  in c o m e  g r o u p  an d  a m e d iu m  an d  h igh  incom e 
g roup .  T h e  v e ry  lo w  an d  low  in c o m e  n e ig h b o rh o o d s  w e re  p a i re d  to g e th e r  a n d  m e d iu m  
an d  h igh  in c o m e  n e ig h b o r h o o d s  w e re  pa i red  to g e th e r  b e c a u s e  o f  th e i r  s im ila r i t ie s  in 
loca tion ,  re la t iv e  in c o m e  level ,  an d  p o p u la t io n  den s i ty .
Food Store Access
T h e  2 0 0 4  re p o r t  f ro m  M is s o u la  C o m m u n i ty  F o o d  an d  A g r ic u l tu re  C o a l i t io n  
( C F A C )  d e s c r ib e d  th e  im p o r ta n c e  o f  t r a n sp o r ta t io n  as  a  fo o d - re la te d  issue th a t  o f ten  falls 
u n d e r  th e  r a d a r  ( J a c o b s o n  e t  al .) .  A s  c o m m u n i ty  d e v e lo p m e n t  in c re ase s ,  la rg e r  food 
o u t le ts  a n d  h ig h  q u a l i ty  fo o d  s to res  o f te n  m o v e  to  s u b u r b a n  a re a s  le a v in g  n e ig h b o rh o o d  
r e s id e n ts  w i th  l im ited  a c c e s s  to  q u a l i ty  fo o d  s to res  ( J a c o b so n ,  2 0 0 4 ) .  T h i r ty - se v e n  
p e rc e n t  o f  s u rv e y  p a r t i c ip a n ts  in the  2 0 0 4  C F A C  s tu d y  re p o r te d  th e y  w a lk e d  o r  rode  the ir  
b ik e  to  a  fo o d  s to re  a t  leas t  s o m e  o f  th e  t im e .  O u r  s tu d y  fo u n d  a  s ig n i f ic a n t  d i f fe re n c e  in 
th e  ty p e  o f  t r a n s p o r ta t io n  re s p o n d e n ts  u se d  to g e t  to  fo o d  s to re s  a m o n g  th e  ve ry  low  
in c o m e ,  lo w  in c o m e ,  m e d iu m  in c o m e ,  an d  h igh  in c o m e  n e ig h b o rh o o d s .  R e s p o n d e n t s  in 
th e  ve ry  low  in c o m e  n e ig h b o rh o o d  w e r e  m o re  l ike ly  to  w a lk  to  th e  fo o d  s to re  than  
r e sp o n d e n ts  in th e  o th e r  n e ig h b o rh o o d s  an d  r e s p o n d e n ts  in th e  v e ry  lo w  in c o m e  an d  
m e d iu m  in c o m e  n e ig h b o r h o o d s  w e re  m o re  l ike ly  to  r ide  th e i r  b ik e  to  th e  fo o d  s to re  than  
r e sp o n d e n ts  in th e  low  in c o m e  a n d  h igh  in c o m e  n e ig h b o rh o o d s .
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T h ir ty - th re e  p e rc e n t  o f  the  p a r t ic ip a n ts  in th e  2 0 0 4  C F A C  s tu d y  in d ica ted  tha t  
b e in g  w i th in  w a lk in g /b ik in g  d is ta n c e  to  a  food  s to re  w a s  at leas t  s o m e w h a t  o f  a  co n c e rn  
fo r  th e m  ( J a c o b s o n  e t  a l .) .  H o w e v e r ,  o u r  s tu d y  d id  n o t  d e te r m in e  w h e th e r  o r  n o t  w a lk in g  
o r  r id in g  a  b ik e  to  fo o d  s to re s  w a s  a  c o n c e rn  fo r  th e  re s p o n d e n ts  o r  l im ited  th e i r  a c c e ss  to 
food . A  c o m m o n  t re n d  a m o n g  r e sp o n d e n ts  w h o  d ro v e  to  th e  fo o d  s to re  r a th e r  th a n  w a lk  
o r  b ike  w a s  c o n v e n ie n c e .  “ T h e  fo o d  s to re  is on  m y  w a y  h o m e  f ro m  w o r k "  an d  “ I have  
to o  m a n y  g ro c e ry  b ag s  to  c a r ry  to  w a lk  o r  b ik e  to  th e  s to re ”  w e r e  b o th  c o m m o n  re sp o n se s  
r e sp o n d e n ts  g a v e  in r e g a rd s  to  d r iv in g  to  th e  fo o d  s tore .  T h e s e  resu l ts  a re  n o t  su rp r i s in g  
w h e n  c o n s id e r in g  th e  p h y s ic a l  e n v i ro n m e n t  o f  th e  n e ig h b o r h o o d s  a s se s s e d .  A s id e  f rom  
th e  v e ry  low  in c o m e  n e ig h b o rh o o d ,  w h ic h  w a s  loca ted  in th e  d o w n  to w n  a re a  o f  
M is so u la  an d  n e a r  T h e  U n iv e r s i ty  o f  M o n ta n a  w h e r e  a m p le  s id e w a lk s  an d  tra f f ic  s igna ls  
m a y  m a k e  it s a fe r  an d  e a s ie r  fo r  r e s id e n ts  to  w a lk  to  th e  fo o d  s to re ,  th e  o th e r  
n e ig h b o rh o o d s  w e r e  n o t  e n t i r e ly  w a lk e r  o r  b ik e r  f r iend ly .  T h e  lo w  in c o m e  n e ig h b o rh o o d  
w a s  loca ted  n e a r  a  b u s in e s s  d is t r ic t  an d  an in te rs ta te  h ig h w a y  w h e r e  d r iv in g  m a y  b e  the  
m o s t  fea s ib le  m e a n s  o f  trav e l .  A n d  the  h igh  in c o m e  n e ig h b o rh o o d  had  the  la rges t  land 
a re a  o f  th e  n e ig h b o r h o o d s  (6 .8  sq. m iles )  an d  w a s  lo c a te d  in a h il ly  a re a  w h e r e  w a lk in g  
a n d  b ik in g  m a y  be m o r e  d ifficu lt .
T h e  d is ta n c e  a  p e r so n  t r a v e ls  to  a food  s to re  m a y  c o r re la te  w i th  a c c e s s  to  hea lthy  
fo o d s  a n d  in c o m e  level .  F o r  e x a m p le ,  low  in c o m e  in d iv id u a ls  m a y  n o t  b e  ab le  to  a ffo rd  
to  trave l  fa r  f ro m  th e i r  n e ig h b o rh o o d  to  b u y  fo o d s  an d  in v e s t ig a to r s  re p o r t  th a t  low 
in c o m e  n e ig h b o rh o o d  fo o d  s to res  are  o f ten  o f  p o o r e r  n u tr i t io n a l  q u a l i ty  th a n  th o se  o t 
h ig h e r  in c o m e  n e ig h b o rh o o d s  (G la n z ,  Sallis ,  S ae len s ,  &  F ra n k ,  2 0 0 7 ;  H o ro w i tz ,  C o lso n ,  
H ebe rt ,  &  L a n c a s te r ,  2 0 0 4 ;  J e t te r  &  C a ssa d y ,  2 0 0 6 ;  M o o r e  &  D ie z  R o u x ,  2 0 0 6 ) .  It is
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u n c lea r  w h e th e r  o r  n o t  th e se  f in d in g s  t ran s la te  in to  p o o re r  h e a l th  o u tc o m e s  o r  d ie ta ry  
in take  in in d iv id u a ls  th a t  l ive in these  n e ig h b o rh o o d s .  O u r  s tu d y  fo u n d  no  s ig n if ic an t  
d i f fe ren ce  in th e  d i s t a n c e s  r e sp o n d e n ts  t ra v e le d  to  fo o d  s to res  o r  th e  d is ta n c e s  
r e sp o n d e n ts  w e re  w i l l in g  to  trave l  to  fo o d  s to res  a m o n g  th e  v e ry  lo w  in c o m e ,  low  
in c o m e ,  m e d iu m  in c o m e ,  an d  h igh  in c o m e  n e ig h b o rh o o d s .  A g a in ,  th e s e  resu l ts  are  not 
su rp r i s in g  w h e n  c o n s id e r in g  th e  re la t iv e ly  sm all  size  of M is so u la .  The m a jo r i ty  ol 
r e sp o n d e n ts  a c r o s s  all fo u r  n e ig h b o rh o o d s  rep o r ted  th a t  th e y  a re  w i l l in g  to  trave l  b e tw e en  
o n e  an d  f ive  m i le s  to  a  fo o d  s to re  w h ic h  w o u ld  ind ica te  th e y  a re  w i l l in g  to  trave l  to  m o s t  
s to res  w i th in  M is s o u la  c i ty  l im its .  T h is  then  leads  us  to  b e l ie v e  th a t  fo o d  s tore  sh o p p e rs  
a re  n o t  n e c e s sa r i ly  fo o d  s h o p p in g  w i th in  th e i r  o w n  n e ig h b o rh o o d .
R e se a rc h  in d ic a te s  th a t  ty p ic a l ly  th e re  are  f e w e r  h ig h  q u a l i ty  fo o d  s to re s  su c h  as 
s u p e rm a rk e ts  a n d  m o r e  lo w  q u a l i ty  fo o d  s to res  su c h  as  c o n v e n ie n c e  s to re s  lo c a te d  in low  
in c o m e  n e ig h b o rh o o d s  c o m p a r e d  w ith  h ig h e r  in c o m e  n e ig h b o r h o o d s  (G la n z ,  Sallis ,  
S ae len s ,  &  F ra n k ,  2 0 0 7 ;  H o ro w itz ,  C o lso n ,  H eb e r t ,  &  L a n c a s te r ,  2 0 0 4 ;  J e t te r  &  C a ssa d y ,  
2 0 0 6 ;  M o o r e  &  D ie z  R o u x ,  2 0 0 6 ) .  O u r  f in d in g s  c o n t ra s t  th e se  s tu d ie s  s h o w in g  no 
s ig n if ic an t  d i f fe re n c e  in d is t r ib u t io n  o f  fo o d  s to res  o r  th e  m e a n  q u a l i ty  sc o re  o f  food  
s to res  a m o n g  th e  fo u r  n e ig h b o rh o o d s .  O u r  d a ta  ind ica te  th a t  th e re  w a s  a  fa ir ly  equa l  
d is t r ib u t io n  o f  s u p e rm a r k e ts ,  g ro c e ry  s to res ,  an d  c o n v e n ie n c e  s to re s  a c ro s s  the  fou r  
n e ig h b o rh o o d s .  T h is  w o u ld  s u g g e s t  th a t  th e re  is equa l  a c c e s s  to  q u a l i ty  fo o d  s to res  by  all 
M is so u la  r e s id e n ts  r e g a rd le s s  o f  n e ig h b o rh o o d  in c o m e  level.  T h a t  all M is s o u la  re s iden ts  
h a v e  s im i la r  a c c e s s  to  q u a l i ty  fo o d  m a y  be a n o th e r  rea so n  w h y  w e  fo u n d  no  s ig n if ic an t  
d i f fe re n c e s  in fo o d  s e c u r i ty  o r  hea l th  s ta tu s  m e a s u re s  in o u r  s tudy .
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Food Shopper Characteristics
D ata  s h o w e d  a  s ig n i f ic a n t  r e la t io n sh ip  b e tw e e n  th e  t im e  r e s p o n d e n ts  sp e n d  
g ro c e ry  sh o p p in g  p e r  w e e k  an d  th e  nu tr i t iona l  q u a l i ty  o f  th e  s to re  w h e r e  h e /sh e  shops .  
R e sp o n d e n t s  w h o  sp e n d  m o re  than  fo u r  h o u rs  p e r  w e e k  g ro c e ry  s h o p p in g  rep o r ted  
s h o p p in g  at fo o d  s to re s  w i th  s ig n if ic an t ly  lo w e r  q u a l i ty  s c o re s  th a n  r e s p o n d e n ts  w h o  
rep o r ted  sp e n d in g  less  th a n  fo u r  h o u rs  p e r  w e e k  g r o c e ry  sh o p p in g .  W h i le  th is  w o u ld  
ind ica te  th a t  b e in g  a  “ s m a r t e r  s h o p p e r ”  (c l ip p in g  c o u p o n s ,  m a k in g  g ro c e ry  lists, c h o o s in g  
s to res  b a s e d  on  sa les ,  e tc .)  t r an s la te s  into s h o p p in g  a t  lo w e r  q u a l i ty  fo o d  s to res ,  th e se  data  
sh o u ld  be in te rp re ted  w ith  ca u t io n  as  th e re  w e re  o n ly  th ree  r e s p o n d e n ts  w h o  repo r ted  
sp e n d in g  m o r e  th a n  fo u r  h o u r s  p e r  w e e k  g ro c e ry  s h o p p in g  o u t  o f  198 to ta l  r e sp o n d e n ts .
In a d d i t io n  to  th is ,  N E M S  o n ly  p ro v id e s  a  sco re  fo r  th e  fo o d  q u a l i ty  o f  a s to re  an d  d o es  
no t a s se ss  th e  a v a i la b i l i ty  o r  q u a l i ty  o f  n o n - fo o d  i tem s  w i th in  a  s to re .  T h e  sh o p p e r  su rv ey  
d id  n o t  d e te r m in e  w h y  s h o p p e rs  w e re  s p e n d in g  th e  a m o u n t  o f  t im e  th e y  re p o r te d  on 
g ro c e ry  s h o p p in g  p e r  w e e k  o r  w h a t  i tem s th e y  w e re  p u r c h a s in g  a t  th e  s to res .  B e c a u se  the 
su rv e y  d id  no t a s k  m o re  q u e s t io n s  a b o u t  th e  ty p e s  o f  fo o d  i tem s  b e in g  p u rc h a s e d  o r  h o w  
sh o p p e rs  a l lo t  th e i r  t im e  g ro c e ry  sh o p p in g  d u r in g  th e  w e e k ,  it b e c o m e s  d i f f ic u l t  to  d ra w  
def in i te  c o n c lu s io n s  fo r  th e s e  resu lts .
T h e r e  w a s  no  r e la t io n sh ip  b e tw e e n  r e s p o n d e n t  fo o d  se c u r i ty  a n d  th e  nu tr i t iona l  
q u a l i ty  o f  th e  fo o d  s to re  w h e r e  h e /sh e  shops ,  n u m b e r  o f  p e o p le  s h o p p e d  fo r  in h o u se h o ld  
an d  th e  n u tr i t io n a l  q u a l i ty  o f  th e  fo o d  s to re  b e in g  s h o p p e d  at, d i s t a n c e  t r a v e le d  to  the  
food  s to re  b y  a  r e s p o n d e n t  a n d  the  nu tr i t iona l  q u a l i ty  o f  th e  fo o d  s to re  w h e r e  h e /sh e  
shops ,  an d  a m o u n t  o f  m o n e y  sp e n t  on  g ro ce r ie s  p e r  w e e k  by  e a c h  r e s p o n d e n t  a n d  the  
nu tr i t iona l  q u a l i ty  o f  th e  fo o d  s to re  w h e re  h e /sh e  shops .  P re v io u s  re se a rc h  ind ica tes  tha t
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th e re  is a  r e la t io n sh ip  b e tw e e n  s o m e  o f  these  c h a rac te r is t ic s ,  s p e c i f ic a l ly  fo o d  secu r i ty  
a n d  m o n e y  sp e n t  o n  g ro c e r ie s  p e r  w ee k ,  an d  q u a l i ty  o f  th e  n u tr i t io n  e n v i ro n m e n t  be ing  
s h o p p e d  in ( H o r o w i tz  e t  al .,  2 0 0 4 ;  Z e n k  e t  al. 20 0 6 ) .  T h e  2 0 0 4  C F A C  s tu d y  s h o w e d  
ac cess  to  fo o d  i tem s  to  be a t  least  s o m e w h a t  o f  a  c o n c e rn  a m o n g  p ar t ic ip a n ts .  F if ty - th ree  
p e rc e n t  o f  p a r t ic ip a n ts  in th e i r  s tudy  ind ica ted  th e  a v a i la b i l i ty  o f  fo o d s  th e y  like to  ea t  as 
at least  s o m e w h a t  o f  a  c o n c e r n  fo r  th e m  an d  5 1 %  re p o r te d  h a v in g  a t  leas t  s o m e w h a t  o f  a 
p ro b le m  w ith  th e  v a r ie ty  o f  fo o d s  av a i la b le  in th e i r  local s to re s  ( J a c o b s o n  e t  al .) .  Yet,  
b ased  on  th e  f in d in g s  o f  o u r  s tudy ,  th e re  w a s  a  fa ir ly  equa l  d is t r ib u t io n  o f  s u p e rm a rk e ts ,  
g ro c e ry  s to res ,  an d  c o n v e n ie n c e  s to res  ac ro ss  all fo u r  n e ig h b o rh o o d s .  I f  th e  la tte r  is true, 
th e n  it is n o t  su rp r i s in g  th a t  w e  fo u n d  no  re la t io n sh ip  b e tw e e n  fo o d  s to re  s h o p p e r  
ch a ra c te r is t ic s  in o u r  s tu d y  a n d  the  q u a l i ty  o f  th e  fo o d  s to re  w h e r e  h e / s h e  shops .  I f  all 
fo o d  s h o p p e rs  h a v e  a c c e s s  to  q u a l i ty  fo o d  s to res  w i th in  th e  fo u r  n e ig h b o rh o o d s ,  th e n  they  
are  no t  b e in g  fo rc e d  to  c h o o s e  lo w e r  q u a l i ty  s to res  o v e r  h ig h e r  q u a l i ty  s to re s  b ased  on 
ch a ra c te r is t ic s  su c h  as  food  se cu r i ty  o r  th e  a m o u n t  o f  m o n e y  th e y  h a v e  to  sp e n d  on  
g ro ce r ie s  p e r  w ee k .
H o w e v e r ,  h a v in g  an  equa l  d is t r ib u t io n  o f  s u p e rm a rk e ts ,  g r o c e ry  s to res ,  and  
c o n v e n ie n c e  s to re s  a c ro s s  all fo u r  n e ig h b o rh o o d s  d o e s  n o t  a d d re s s  p o ss ib le  
in c o n s is te n c ie s  in p r ice  o f  fo o d  ac ro ss  n e ig h b o rh o o d s  o r  a m o u n t  o f  m o n e y  r e sp o n d e n ts  
sp e n d  on  fo o d  p e r  w e e k .  T h o u g h  N E M S  as se s s e s  p r ice  v a r ia n c e s  b e tw e e n  h e a l th y  and  
u n h e a l th y  fo o d  i te m s  w i th in  a  s to re  w h e n  a s s ig n in g  q u a l i ty  s c o re s  fo r  fo o d  s to res ,  it d o es  
no t a s se ss  d i f fe r e n c e s  in p r ice  o f  fo o d  item s b e tw e e n  fo o d  s to res .  A  s tu d y  c o n d u c te d  in 
D e tro i t ,  M ic h ig a n  fo u n d  th a t  r e s id e n ts  l iv ing  in low  in c o m e  c o m m u n i t i e s  h ad  to  pay  a 
h ig h e r  p ro p o r t io n  o f  th e i r  in c o m e  fo r  q u a l i ty  p ro d u c e  a t  fo o d  s to re s  w i th in  the ir
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n e ig h b o rh o o d s  c o m p a r e d  r e s id e n ts  l iv ing in m id d le  in c o m e  D e tro i t  c o m m u n i t i e s  (Z e n k  et 
al.,  20 0 6 ) .  A  se p a ra te  s tudy  th a t  c o m p a re d  the  p r ice  an d  a v a i la b i l i ty  o f  a s ta n d a rd  m a rk e t  
b ask e t  o f  fo o d  i tem s  an d  a m a rk e t  b a sk e t  w ith  h ea l th ie r  v e r s io n s  o f  th e  s a m e  fo o d  item s 
in 25 s to res  in n e ig h b o rh o o d s  o f  v a ry in g  in c o m e  leve ls  in L o s  A n g e le s  a n d  S a c ra m e n to  
fo u n d  th a t  th e  h e a l th ie r  m a rk e t  b a s k e t  w a s  17%  - 19%  m o re  e x p e n s iv e  a c r o s s  all 
n e ig h b o rh o o d s  c o m p a r e d  w i th  th e  s ta n d a rd  m a rk e t  b a s k e t  an d  th a t  th e  h ig h e r  c o s t  o f  the 
h ea l th ie r  m a rk e t  b a s k e t  w a s  equa l  to  3 5 %  - 4 0 %  o f  th e  lo w - in c o m e  c o n s u m e r s '  food 
b u d g e t  a t  $ 2 ,4 1 0  a  y e a r  ( Je t te r  &  C a ssa d y ,  2006) .
A p p ro x im a te ly  7 7 %  o f  p a r t ic ip a n ts  in th e  2 0 0 4  C F A C  s tu d y  in d e n t i f ied  p r ice  o f  
fo o d  as  a t  least  s o m e w h a t  o f  a  p ro b le m  o r  c o n c e rn  fo r  th e m  a n d  6 5 %  o f  p a r t ic ip a n ts  
iden tif ied  h a v in g  e n o u g h  m o n e y  to  b u y  th e  fo o d  th e y  n e e d e d  fo r  th e m s e lv e s  an d  the ir  
fam il ie s  a s  a t  leas t  s o m e w h a t  o f  a  p ro b le m  o r  c o n c e rn  fo r  th e m  ( J a c o b s o n  e t  al.). 
L ik e w ise ,  o v e r  9 0 %  o f  p a r t ic ip a n ts  in o u r  s tudy  id en t i f ied  p r ice  o f  fo o d  as  b e in g  an 
im p o r ta n t  f a c to r  w h e n  c h o o s in g  a  fo o d  s tore .  W e  d id  n o t  e v a lu a te  i f  h a v in g  en o u g h  
m o n e y  to  b u y  fo o d  w a s  a  co n c e rn .  F u tu re  s tu d ie s  a s s e s s in g  a c c e s s  to  q u a l i ty  fo o d  s to res  
w o u ld  a lso  b e n e f i t  f ro m  c o m p a r in g  co s ts  o f  fo o d  i tem s  b e tw e e n  lo w e r  in c o m e  
n e ig h b o rh o o d s  a n d  h ig h e r  in c o m e  n e ig h b o rh o o d s .
Health Status
T h e  hea l th  s ta tu s  o f  g ro c e ry  sh o p p e rs  in th is  s tu d y  w a s  a n a ly z e d  an d  sc o re d  u s ing  
th e  S F -1 2  H e a l th  S u rv e y  w h ic h  i te m iz es  h e a l th  in to  e ig h t  h e a l th  o u tc o m e s  -  gene ra l  
hea lth ,  ph y s ic a l  fu n c t io n in g ,  ro le  p h y s ic a l ,  b o d i ly  p a in ,  v ita l i ty ,  soc ia l  fu n c t io n in g ,  role 
em o t io n a l ,  an d  m e n ta l  hea l th  -  an d  ap p l ie s  a  sc o re  o f  0 to  100 fo r  e a c h  o u tc o m e .  The
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re la t io n sh ip  b e tw e e n  ea ch  hea l th  o u tc o m e  and  the  q u a l i ty  o f  th e  fo o d  s to re  s h o p p e d  at by 
r e sp o n d e n ts  sc o r in g  a  0, 2 5 ,  50 ,  75, an d  100 on  th e  h e a l th  su rv e y  fo r  ea ch  hea l th  o u tc o m e  
w a s  an a ly z ed .  T h e r e  w e r e  no  d i f fe re n c e s  a m o n g  th e  m e a n  q u a l i ty  s c o re s  o f  fo o d  stores  
sh o p p e d  a t  by  r e s p o n d e n ts  sc o r in g  a  0 , 25 ,  50 ,  75 ,  o r  100 o n  th e  h e a l th  s u rv e y  fo r  each  
hea lth  o u tc o m e  in an y  o f  th e  fou r  n e ig h b o rh o o d s  assessed .  A l th o u g h  all hea l th  o u tc o m e s  
w e re  an a ly z e d ,  o n ly  g e n e ra l  h ea l th ,  bod ily  pa in  a n d  p h y s ic a l  f u n c t io n in g  w e r e  re p o r te d  in 
th e  resu l ts  se c t io n  o f  th is  m a n u sc r ip t .
G e n e ra l  h ea l th ,  b o d i ly  pa in  an d  p h y s ic a l  f u n c t io n in g  a re  th o u g h t  to im p a c t  a 
p e r s o n s ’ a b i l i ty  to  p h y s ic a l ly  a c c e s s  a  food  s tore .  A l th o u g h  p o o r  n u tr i t io n  e n v i ro n m e n ts  
are  b e l iev e d  to  be re la ted  to  an  in c rease  in o v e rw e ig h t ,  o b e s i ty ,  a n d  c h r o n ic  d ise ase  
(G lan z ,  Sall is ,  S ae len s ,  &  F ra n k ,  2 0 0 5 ) ,  no  p re v io u s  re se a rc h  h a s  b e e n  d o n e  to  e x a m in e  
th e  a s so c ia t io n s  b e tw e e n  a  p e r s o n s '  hea lth  s ta tu s  an d  the  q u a l i ty  o f  th e  food  s to re  w h ere  
h e /sh e  shops .  T h a t  w e  d id  n o t  Find d i f fe re n c e s  in a n y  o f  th e  h e a l th  o u tc o m e s  a n d  the  
qua l i ty  o f  th e  fo o d  s to re s  m a y  b e  du e  to  the  low  s a m p le  s iz e  o r  th a t  no  d i f fe re n c e s  in 
these  o u tc o m e s  t ru ly  ex is t .  I f  th e  la tte r  r ea so n  is t rue ,  th e n  it w o u ld  a p p e a r  th a t  M is so u la  
r e s id e n ts  c o u ld  a c c e s s  q u a l i ty  fo o d  s to re  r e g a rd le s s  o f  th e i r  h e a l th  s ta tus .  A g a in ,  th is  m ay  
d irec t ly  re la te  to  equa l  d is t r ib u t io n  o f  su p e rm a rk e ts ,  g ro c e ry  s to re s ,  an d  c o n v e n ie n c e  
s to res  ac ro ss  all fo u r  n e ig h b o rh o o d s .  It is im p o r ta n t  to  ta k e  in to  a c c o u n t  tha t ,  th o u g h  a 
v a l id a ted  s u rv e y  w a s  u se d  to  m e a su re  hea l th  s ta tus  in th is  s tu d y ,  it r e l ied  on  se lf- report .  
F u tu re  s tu d ie s  a d d r e s s in g  th is  a rea  sh o u ld  in c lu d e  o b je c t iv e  d a ta  su c h  a s  w e ig h t ,  B M I,  
b lo o d  p re ssu re ,  etc. in a d d i t io n  to  th e  S F -1 2  H ea l th  S u rvey .
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Factors for Choosing Food Stores
Survey responden ts  w ere  asked  to rank the im portance  o f  the fo llow ing factors 
w hen  choosing  a food store to  shop  at: convenience  to get to, f rozen food selection, snack 
food selection, fruit and vegetab le  selection, bakery/deli ,  cu s to m er  service, accepts food 
s tam ps/W IC  checks, price o f  food, organic  food selection, and specia lty  food items such 
as gluten or lactose free. To analyze food store shopper  responses regard ing  the 
im portance o f  these  factors, responses were categorized  into tw o  groups. V ery  important 
and im portant responses w ere  com bined  to create the im portan t ca tegory  and not 
im portant and does  not apply  to  me w ere  com bined  to create  the  not im portan t category. 
The not im portant and does not apply  to me responses  w ere  com bined  because, though 
they differ  in m ean ing , they elicit the sam e lack o f  considera tion  w hen  shoppers  are 
choosing  a food  store. T here  w ere  no significant d ifferences am o n g  the reported 
im portance o f  factors considered  by respondents  in ou r  study w hen  choosing  a food store 
in the very low incom e, low income, m ed ium  income, and high incom e neighborhoods.
R esponden ts  across  all four ne ighborhoods  m ost co m m o n ly  identified price o f  
food, fruit and vege tab le  selection, and convenience  to get to as the m ost im portant 
factors they consider  w hen  ch o os ing  a food store. T h is  find ing  co rresponds  with previous 
research conducted  in M issou la  C ounty  w hich  indentified price /affordabili ty , location, 
and conven ience  to be the top  three reasons w hy responden ts  chose  certain  food stores 
over others (Jacobson  et al., 2004). W hether  a food store accepts  food s tam ps/W IC  
checks w as  the least im portan t fac tor  considered  w hen  choosing  a food store across all 
four neighborhoods  in ou r  study. O nly  10.9% o f  responden ts  in the very  low income 
ne ighborhood, 16.3% o f  responden ts  in the low incom e neighborhood . 19.5% o f
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respondents  in the m ed ium  incom e ne ighborhood, and 4 .8 %  of responden ts  in the high 
income ne ighborhood  reported accepting  food s tam p s/W IC  ch eck s  as be ing  im portant 
w hen choosing  a food store. A lthough 6 5 %  o f  responden ts  in the 2004  C F A C  study 
identified having  enough  m oney  to buy the food they needed  for them se lves  and their 
families as at least so m ew h a t  o f  a problem  or concern  for them , only  13.9% reported 
using food s tam ps w ith in  the past year  and 9 .3%  reported  u s ing  W IC  checks  w ith in  the 
past year  (Jacobson  e t al.).
C O N C L U S IO N S
B ased  on the results o f  this study, certain conc lus ions  can be  m ade. First, due to 
the relatively small s ize o f  M issoula , neighborhood  layout m ay have m ore  to do with the 
types o f  food stores  in a ne ighborhood  than does the m edian  incom e level o f  a 
ne ighborhood. R egard less  o f  ne ighborhood  income, each ne ighborhood  assessed  had at 
least tw o  superm arke ts  and a m in im u m  o f  three conven ience  stores. T h e  low income 
ne ighborhood  had the m ost conven ience  stores com pared  to the  o ther  ne ighborhoods ,  
which could  be due to  the  fact that the  low incom e ne ighborhood  w as  located near the 
interstate h ighw ay  and a very  busy com m erc ia l district w here  peop le  may be m ore  likely 
to  be in the ir  vehicles, m ak in g  it necessary for the ne ighborhood  to  have m ore 
convenience  stores  (i.e. gas stations).
N e ig h b o rh o o d  layout m ay  also reflect types  o f  transporta tion  used to ge t to the 
food store m ore  than  ne ighborhood  incom e level as well. S ign if ican tly  m ore  respondents  
reported that they w alk  to  the food store in the very low incom e ne ighborhood  com pared  
with the o ther n e ighborhoods  assessed. T he  very low incom e ne ighb o rh o o d  w as located 
in the dow n tow n  area o f  M issou la  and near The U nivers ity  oi M o n tan a  w here  am ple
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s id e w a lk s  a n d  tra f f ic  s ig n a ls  m a y  m a k e  it sa fe r  a n d  e a s ie r  fo r  r e s id e n ts  to  w a lk  to  the 
fo o d  s tore .  T h is  c o in c id e s  w i th  re se a rc h  d o n e  b y  F ra n k ,  S a e le n s ,  P o w e l l ,  &  C h a p m a n  
(2 0 0 7 )  w h ic h  fo u n d  th a t  p e o p le  liv ing  in e n v i ro n m e n ts  th a t  w e r e  m o r e  c o n d u c iv e  to 
w a lk in g ,  d ro v e  less  th a n  p e o p le  l iv ing  in e n v i ro n m e n ts  th a t  w e r e  less  c o n d u c iv e  to 
w a lk in g .
O n  th e  o th e r  h a n d ,  s ig n i f ic a n t ly  m o re  r e s p o n d e n ts  f ro m  th e  v e r y  low  in c o m e  
n e ig h b o rh o o d  m a y  h a v e  r e p o r te d  th a t  th e y  w a lk  to  th e  fo o d  s to re  d u e  to  th e  h ig h  c o s t  o f  
m a in ta in in g  p e rso n a l  t r a n sp o r ta t io n .  L o w  in c o m e  re s p o n d e n ts  f ro m  th e  2 0 0 4  C F A C  s tudy  
w e re  a lso  m o r e  l ike ly  to  w a lk  o r  r ide  th e i r  b ic y c le s  to  th e  fo o d  s to re  th a n  m e d iu m  o r  h igh  
in c o m e  r e s p o n d e n t s  ( J a c o b s o n  e t  al.). O n ly  th ree  r e s p o n d e n ts  f ro m  o u r  s tu d y  ind ica ted  
th a t  th e y  w a lk e d  to  th e  s to re  b e c a u s e  o f  lack  o f  o th e r  t ra n s p o r ta t io n .  A d d i t io n a l  re se a rc h  
n e e d s  to  b e  d o n e  to  b e t te r  u n d e r s ta n d  w h y  M is s o u la  re s id e n ts  w h o  w a lk  o r  b ik e  to  the  
fo o d  s to re  c h o o s e  to  d o  so.
T h o u g h  o u r  f in d in g s  d id  n o t  ind ica te  a  d i f f e r e n c e  in h e a l th  o u tc o m e s  a m o n g  
re s p o n d e n ts  f ro m  th e  fo u r  n e ig h b o r h o o d s  a s se s s e d ,  r e c e n t  re se a rc h  has  l in k e d  liv ing  
e n v i ro n m e n ts  to  th e  d e v e lo p m e n t  o f  o v e r w e ig h t  a n d  o b e s i ty .  In th e i r  r e v ie w  o f  cu r re n t  
re se a rc h  c o n c e r n in g  th e  r e la t io n sh ip  b e tw e e n  o b e s i ty  a n d  e n v i r o n m e n t ,  B o o th ,  P in k s to n ,  
&  P o s to n  (2 0 0 5 )  f o u n d  o v e r w e i g h t  a n d  o b e s i ty  to  be l in k e d  w i th  a r e a  o f  re s id e n c e ,  
p e rso n a l  r e s o u rc e s ,  n e ig h b o rh o o d  w a lk a b i  1 ity, t e le v is io n  use ,  la n d  use ,  s p r a w l ,  an d  
po v er ty .  A s  s ta ted  b e fo re ,  fu tu re  s tu d ie s  a d d r e s s in g  h e a l th  in M is s o u la  a s  re la te d  to  the  
fo o d  e n v i r o n m e n t  s h o u ld  in c lu d e  o b je c t iv e  d a ta  su c h  as  w e ig h t ,  BM 1, b lo o d  p re ssu re ,  e tc. 
in a d d i t io n  to  th e  S F - 1 2  H e a l th  S u rv e y .
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Due to the lack o f  s ignif icant d ifferences a m o n g  the very  low incom e, low 
income, m ed ium  incom e, and high incom e neighborhoods  conce rn in g  food store access, 
food security , and health  ou tcom es, it w ould  appear  that there  is no re lationship  between 
the retail food env ironm en t in the four ne ighborhoods  assessed  and the food security  or 
health status o f  food store shoppers  w ith in  each ne ighborhood . This finding is contrary  to 
previous research com par ing  food env ironm ents  in low and high incom e neighborhoods. 
N um erous  studies on nutrition env ironm ents  and food access  have found disparities  
betw een  low incom e ne ighborhoods  and h igher  incom e ne ig h b o rh o o d s  (B akelaar , Dwyer, 
Roy, & Jones-R ob inson ,  2006; G lanz, Sallis, Saelens, &  Frank, 2007; Horow itz , Colson, 
Hebert, &  Lancaster, 2004 ; Jetter &  C assady , 2006; M oore  &  D iez  R oux, 2006), which 
in turn relates to  poor  health  ou tcom es (Zenk, et al., 2005) and low er  food security  (Zenk, 
et ah , 2006). T he  2004  C F A C  study  also found disparit ies  be tw een  the food security  o f  
low incom e responden ts  verses h igher  incom e respondents . L ow  incom e respondents  
were m ore  likely to  skip a meal o r  limit the size o f  a meal due  to lack o f  m oney  than 
h igher incom e respondents .  H ow ever ,  responden ts  in this s tudy  reported  health  and 
m edical cos ts  as very  im portan t regardless o f  incom e level (Jacobson  et ah , 2004).
The d ifference  in ou r  findings com pared  to o ther stud ies  on nutrition 
env ironm ents  and food access  could  be due to  d ifferences in sam ple  size and 
dem ograph ics  in these  studies. A side  from the 2004  C F A C  study  (Jacobson  et ah), m ost 
research on nutrition env ironm ents  and food access  has been  conduc ted  in m ajor 
m etropolitan  areas  such as  Los A ngeles  and S acram ento  (Jetter &  C assady . 2006), 
A tlanta  (G lanz, Sallis, Saelens, &  Frank, 2007), N e w  Y ork  C ity  (H o ro w itz  et ah , 2004), 
and Detroit (Z en k  et ah , 2006). Popula tions in these cities are  m u c h  larger and more
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ethnically  diverse  than in M issoula . T he  ne ighborhoods  assessed  in the  study conducted 
by H orow itz  e t  al. (2004) in N e w  York City consis ted  o f  a total o f  364 ,000  residents 
ranging from  6 %  non-H ispan ic  white  to 84%  non-H ispan ic  w hite . T he  m ost recent U.S. 
C ensus (2000) pu ts  M isso u la ’s population  at 57 ,000 and app rox im ate ly  9 4 %  o f  
M isso u la ’s residents  are non-H ispanic  white  (h ttp : / /w w w .qu ick fac ts .census .gov).
W hen consider ing  that low quality  food env ironm en ts  and low access  to food 
stores are bo th  related to less nutritious diets, grea ter  risk for ch ron ic  d iet-rela ted  disease 
(Zenk, et al., 2005), and low er food security  (Zenk, e t  al., 2006) ,  it is positive to note that 
there w ere  no d ifferences in the d istribution o f  food stores  or  the m ean  quality  score o f  
food stores a m o n g  the very low income, low incom e, m ed ium  incom e, and high income 
ne ighborhoods  in ou r  study, suggesting  that there is equal access  to  quality  food stores by 
all res idents  regard less  o f  ne ighborhood  incom e level.
L I M I T A T I O N S  O F T H E  S T U D Y  
T he  limitations o f  the study  w ere  as follows:
1. D em ograph ic  inform ation used to set param eters  w ith in  the  study  w ere  limited to 
2000  U.S. C ensus  data. The m edian  incom e level o f  each ne ighborhood  and 
ne ighborhood  boundaries  w ere defined  using  2000 U.S C en su s  data.
2. Survey  data co llec tion  and interpretation w as  limited due  to the use o f  a convenience  
sample. Food store sho p p er  su rveys w ere conducted  using  a co n v en ien ce  sam ple  o f  
people  shopp ing  a t  the  food stores within each ne ighborhood  assessed.
3. Self-reporting  w as  relied on to  assess  responden t food security  and  health  status 
ra ther than ob jective  data such as BMI or  blood pressure.
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4. D ue to the limited n u m b er  o f  census  tracts in M issoula , census  tracts  assessed  in this 
s tudy were not random ly  selected from w ithin  each incom e ca tegory  but instead were 
selected based  on location and similarities in popula tion  density.
5. T he  d is tribution o f  food store shopper surveys a m o n g  the very low incom e, low 
income, m ed ium  incom e, and high incom e ne ighborhoods  w as  not consistent.
Overall,  198 food store shopper  surveys w ere  re turned and used for analysis . O f  
those, 82 w ere  from  the very low incom e neighborhood , 49  w ere  from  the  low 
incom e ne ighborhood , 45 w ere  from the m ed ium  incom e n e ighborhood ,  and 22 were 
from the high incom e ne ighborhood.
R E C O M M E N D A T IO N S  F O R  F U T U R E  R E S E A R C H
Based on the  results and im plications o f  this research s tudy, recom m enda tions  for 
future research on nutr it ion  env ironm ents  can be m ade. T he  first ot these 
recom m enda tions  w ould  be to expand this research study b eyond  the  retail food stores in 
the four n e ighborhoods  assessed  to all retail food stores o f  M issoula . T h is  w ould  provide 
for a m ore  detailed p icture  o f  the retail food env ironm en t in M issou la  inc luding the 
re lationship be tw een  food store distribution, ne ighborhood  incom e level, food security 
and health  in M issoula . A dditionally ,  th is research could  be expanded  to include 
restaurants in M issou la  a l low ing  for an overall assessm ent of the  nutr it ion  env ironm ent 
beyond  ju s t  food that is purchased  for consum ption  at home.
Because  this research  study is one o f  only tw o studies that have looked at the 
effects o f  the en v ironm en t on food access, food security  and health  in M ontana , another 
recom m endation  for fu ture  research w ould  be to assess  the  retail food env ironm ents  of
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B e c a u se  th is  re se a rc h  s tu d y  is on e  o f  on ly  tw o  s tu d ie s  th a t  h a v e  lo o k e d  at the  e f fec ts  ot 
th e  e n v i ro n m e n t  o n  fo o d  a c ce ss ,  food  secu r i ty  an d  hea l th  in M o n ta n a ,  a n o th e r  
r e c o m m e n d a t io n  fo r  fu tu re  re se a rc h  w o u ld  b e  to  a s s e s s  th e  re ta i l  fo o d  e n v i ro n m e n ts  o f  
o th e r  to w n s  in M o n ta n a  u s in g  th e  te m p la te  c re a te d  fo r  th is  s tudy .  C o n d u c t in g  s im ila r  
re se a rch  in o th e r  M o n ta n a  to w n s  w o u ld  p ro v id e  b a s e l in e  d a ta  fo r  a d d r e s s in g  food  
d isp a r i t ie s  th a t  m ig h t  e x is t  a n d  w o u ld  a l lo w  h e a l th  p r o m o t io n  p r o fe s s io n a ls  an d  nu tr i t ion  
a d v o c a te s  to  m a k e  c o n n e c t io n s  b e tw e e n  th e  retail food  e n v i r o n m e n t  an d  p e rso n a l  d ie t  
w i th in  e a c h  c o m m u n i ty .  L a s t ly ,  it w o u ld  b e  in te re s t in g  to  c o n d u c t  s im i la r  re se a rc h  in 
c i t ie s  o f  c o m p a r a b le  s iz e  a n d  d e m o g ra p h ic s  in o th e r  w e s te rn  s ta te s  a n d  r e g io n s  in the 
U n ite d  S ta te s  in o r d e r  to  d e te rm in e  i f  r eg iona l  d i f fe r e n c e s  e x is t  fo r  re ta il  food  
e n v i ro n m e n t ,  a c c e s s  to  food ,  an d  hea l th  s ta tu s  of retail fo o d  sh o p p e rs .
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4. Purpose o f th e  Research Project (not to  exceed 500 w ords): Briefly sum m arize the  overa ll in te n t o f the  study. Your 
ta rge t audience is a non-researcher. Include in you r descrip tion a s ta tem ent o f the ob jectives and th e  po ten tia l b e ne fit to  the  study 
subjects a n d /o r the advancem ent o f you r fie ld . Generally included are lite ra tu re  re la ted to  th e  p rob lem , hypotheses, and discussion o f 
the  problem 's im portance.________________________________________________ _______________________________________________________
The purpose  o f th e  s tu d y  is to  exam ine  th e  re ta il fo o d  e n v iro n m e n t, access to  fo o d , and fo o d  s e cu rity  in 
M issou la , M on ta na  in re la tio n  to  th e  soc io e co n o m ic  and he a lth  s ta tus  o f its  res ide n ts . In a d e q u a te  access to  
he a lth y  fo o d  sources, such as s u p e rm a rke ts , m ay c o n tr ib u te  to  le s s -n u tr it io u s  d ie ts  and an increased risk fo r  
ch ron ic , d ie t-re la te d  diseases (M o rla n d , Diez Roux, &  W ing , 2006; Zenk e t a I., 2005). Research has sho w n  th a t 
th e re  is a re la tio n s h ip  b e tw e e n  n e ig h b o rh o o d  access to  su p e rm a rke ts  and th e  p re va lence  o f  o v e rw e ig h t and 
o b es ity  (M o rla n d , Diez Roux, &  W ing , 2006). One o f th e  m any goals se t fo r th  by H e a lth y  People 2010 is to  
educa te  th e  pu b lic  a b o u t th e  lo n g -te rm  h e a lth  consequences and risks associa ted w ith  be ing  o v e rw e ig h t and 
ho w  to  ach ieve and m a in ta in  a h e a lth y  w e ig h t (DPHHS, 2000). The w a y  to  m e e t th e  goals o f H e a lth y  People 
2010, is to  d e te rm in e  th e  n u tr it io n  e n v iro n m e n t o f a co m m u n ity , in c lu d in g  access to  fo o d  and fo o d  secu rity , 
w h ich  w ill th e n  p ro v id e  a fo u n d a tio n  fo r  n u tr it io n  ed uca tion , fo o d -re la te d  advocacy, and in fo rm e d  s tra teg ies 
to  im p rove  th e  fo o d  e n v iro n m e n t.
N um erous stud ies  on n u tr it io n  e n v iro n m e n ts  and fo o d  access have fo u n d  d is p a rit ie s  b e tw e e n  lo w -in co m e  
ne ighbo rhoods and h ig h e r- in c o m e  ne ig h b o rh o o d s  in regards to  access to  su p e rm a rk e ts  and h e a lth ie r  foods  
(Bakelaar, D w yer, Roy, &  Jones-R ob inson, 2006; G lanz, Sallis, Saelens, &  Frank, 2007 ; H o ro w itz , Colson, 
H ebert, &  Lancaster, 2004). Access to  a ffo rd a b le  h e a lth y  foo ds  o f accep tab le  q u a lity  is an im p o rta n t 
c o m p o n e n t o f c o m m u n ity  fo o d  s e c u rity  (Zenk e t al., 2006). By c o n d u c tin g  a cross se c tio n a l s tu d y  o f th e  re ta il 
fo o d  e n v iro n m e n t and access to  fo o d  in M issou la , th is  s tu d y  w ill c o n tr ib u te  to  th e  u n d e rs ta n d in g  o f th e  local 
fo o d  e n v iro n m e n t and h o w  h e a lth  e n v iro n m e n ts  can in fluences  th e  h e a lth  and w e ll-b e in g  o f c o m m u n ity  
residents.
5. Subject In form ation:
a. Human Subjects (identify, include age/gender)\_____________________________________________________________
Study p a rtic ip a n ts  w ill be id e n tif ie d  us ing a conven ien ce  sam p le  o f pe op le  sh o p p in g  at th e  fo o d  s tores 
(supe rm arke ts , g ro ce ry  s to res , and conven ien ce  s to res) w ith in  each o f th e  fo u r  se lec ted  n e ig hbo rho od s  
in M issoula , M o n ta n a . S tudy  p a rtic ip a n ts  w ill be 18 years o f  age o r o ld e r. The in fo rm a tio n  p ro v id e d  by 
each sub je c t w il l be c o n fid e n tia l and anonym ous._______________________________________________________
b. Are any of the fo llow ing included?
Minors included (under age 18, per M ontana law)? Q  Yes Q  No 
If yes, specify age range: to
Members of a physically, psychologically or socially vulnerable population? Q Y e s  Q  No
If yes, please explain why the subjects would be considered physically, psychologically or
socially vulnerable: __________________
N /A
c. How are subjects selected o r recruited? (attach copies of all flyers, advertisements, etc. tha t w ill be used in the
recru itm ent process; these require UM IRB approval):_________________________________________________________
P ro ject s ta ff, w h o  have successfu lly  c o m p le te d  The U n ive rs ity  o f  M o n ta n a  o n lin e  research  eth ics 
course, w ill ask fo r  v o lu n te e rs  to  c o m p le te  a survey w h ile  s ta n d in g  a t th e  e n tra n c e  o f  re ta il fo o d  stores 
(supe rm arke ts , g ro ce ry  s to res, and conven ien ce  s to res) in th e  se lec ted  n e ig h b o rh o o d s . P a rtic ipan ts  w ill 
have th e  o p tio n  o f  ta k in g  th e  su rve y  hom e to  f i l l  o u t and th e n  m a ilin g  it  back in an a lrea dy  s tam ped  
addressed enve lope . P a rtic ipa n ts  w h o  f i l l  o u t th e  su rvey  at th e  s to re  and th o s e  w h o  ta ke  th e  survey 
hom e w ill each be g iven  a M o n ta n a  scra tch  lo t te ry  t ic k e t fo r  th e ir  p a r tic ip a tio n  in th is  research p ro jec t.
85
Each research assis tan t w ill have copies o f  a le tte r  (see a tta ch e d ) e xp la in in g  th e  research p ro je c t fo r  
vo lun te e rs  w h o  w o u ld  like  to  kn o w  m o re  a b o u t th e  research._________ ___________  _______________
d. How m any subjects w ill be included in th e  study? 200-400
e. How w ill subjects be id e n tif ie d  in  y o u r w o rk  papers and in you r pub lica tions : (m ay check m ore  than  
one)
I | Id e n tifie d  by nam e a n d /o r  address o r o th e r
( I f  risk  exists, secure w r itte n  o r  ve rba l perm iss ion to  id e n tify ; or, c rea te  a c o n fid e n tia lity  p lan .)
I | C o n fid e n tia lity  Plan
(Id e n tity  o f  sub jects lin ke d  to  research, b u t n o t specific  d a ta  [  e.g., ind iv idua ls  id e n tif ie d  in ICF b u t n o t 
inc luded  in  p u b lica tio n s ]; id e n tif ic a tio n  key ke p t sepa ra te  f ro m  d a ta ; or, d a ta  co llec ted  by th ird  p a rty  [e.g., 
S urveyM onkey] a n d  id e n tif ie rs  n o t rece ived  w ith  da ta)
I | N ever know  p a rtic ip a n t's  id e n tity
(e.g, anonym ous survey; id e n tity  never tie d  to  da ta)
f. Describe th e  means by w h ich  th e  hum an  sub ject's  personal p rivacy is to  be p ro te c te d , and th e  c o n fid e n tia lity  o f 
in fo rm a tio n  m a in ta ined . If you are using a C o n fid e n tia lity  Plan (as checked above) inc lude  in y o u r descrip tion  a 
plan fo r  th e  des tru c tio n  o f  th e  c o n fid e n tia l m ateria ls ._____________________________________________________________
This is an an on ym ous survey. Each su rvey  w ill be id e n tif ie d  by a code  re p re s e n tin g  th e  s to re , s to re  
type , ne ig h b o rh o o d , and yea r. T here  w ill ne ve r be a nam e o r o th e r  id e n tify in g  in fo rm a tio n  on any o f 
th e  surveys._____________________________________________________________________________________________
6. Inform ation  to  be Com piled
a. Explain w here  th e  study w ill take  place (physica l loca tion  n o t geograph ic . I f  perm iss ion  w ill be re q u ire d  to  use
any f a cilities, ind ica te  those a rrang e m e n ts  a n d  a tta ch  copies o f  w r itte n  perm iss ion):______________________________________
This s tud y  w ill ta ke  p lace a t th e  e n tra n ce  o f re ta il fo o d  s to res  (sup e rm a rke ts , g ro c e ry  s to res, and 
conven ience  s to res) in fo u r  se lec ted  M issou la  ne ig hbo rho od s. N e ig h b o rh o o d s  w ill be se lec ted  using 
census tra c t bo un da ries  as d e fin e d  in th e  2000  U.S. Census, as w e ll as, U.S. Census da ta  on m ed ian 
househo ld  in com e  leve l and census tra c t dens ity . The p rin c ip le  in v e s tig a to r fo r  th is  p ro je c t w il l con tac t 
each s to re  m anager p r io r  to  c o lle c tin g  da ta  to  exp la in  th e  p ro je c t and ask pe rm iss io n  to  c o lle c t da ta  at 
th e ir  s to re . A tta ch e d  is a cop y  o f  th e  le t te r  s to re  m anagers w ill rece ive ._________________________________
b. Subject m a tte r  o r k ind(s) o f in fo rm a tio n  to  be com p iled  fro m /a b o u t subjects:_________________________________
The survey asks q u es tio ns  re g a rd in g  fo o d  access, fo o d  secu rity , he a lth , and ge ne ra l d e m o g ra p h ic  typ e  
questions. A tta c h e d  is a cop y  o f th e  survey.___________________________________________________________
c. A ctiv ities  th e  sub jects w ill p e rfo rm  and h o w  th e  subjects w ill be used. Describe th e  in s tru m e n ta tio n  and 
procedures to  be used and kinds o f  da ta  o r in fo rm a tio n  to  be ga the red . Provide enough d e ta il so th e  IRB w ill be able
to  eva luate th e  in tru s io n  fro m  th e  sub jec t's  perspective :________________________________________________________________
P artic ipan ts  w ill v o lu n ta r ily  c o m p le te  a pa pe r and pencil survey. P a rtic ipa n ts  w ill be id e n tif ie d  using a 
conven ience  sam ple . Research assis tants w ill ask fo r  v o lu n te e rs  to  c o m p le te  a su rvey  w h ile  s tan d in g  at 
th e  en tra n ce  o f re ta il fo o d  s to res  (sup e rm a rke ts , g ro ce ry  s to res , and con ven ien ce  s to res) o r to  take  a 
survey ho m e  to  c o m p le te  and m a il in la te r. P a rtic ipan ts  w ill be g iven  a M o n ta n a  scra tch  lo t te ry  t ic k e t 
fo r  c o m p le tin g  th e  survey. Each research assis tan t w ill have cop ies o f a le t te r  e xp la in in g  th e  research 
p ro je c t fo r  v o lu n te e rs  w h o  w o u ld  like  to  kno w  m ore  a b o u t th e  research. The su rve y  asks ques tions
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re g a rd in g  fo o d  access, fo o d  s e c u r ity ,  h e a lth , a n d  g e n e ra l d e m o g ra p h ic  ty p e  q u e s tio n s .
d. Is in fo rm a tio n  on any o f th e  fo llo w in g  included? (check a ll th a t apply):
□  Sexual behav io r □  D rug use/abuse
EH A lcoho l use/abuse D  llle gal conduct
□  In fo rm a tion  ab o u t th e  sub ject th a t, if  it  becam e know  ou ts ide  th e  research, cou ld  reasonab ly place the  
sub ject a t risk o f c rim ina l o r c iv il l ia b ility  o r be dam aging to  th e  sub ject's  financ ia l s tand ing  or
em p loyab ility .
e. Means o f ob ta in ing  th e  in fo rm a tio n  (check a ll th a t  app ly):
□  F ie ld /Labo ra to ry  obse rva tion  □  In-person in te rv ie w s /su rve y  (a ttach  
q u e s tion n a ire /ins tru m e n t)
□  T issue/B lood sam pling  □  Te lephone in te rv ie w s /su rve y  (a ttach  
ques tion n a ire /ins tru m e n t)
□  M easurem en t o f  m o tio n s /a c tio n s  □  O n-site  survey (a tta ch  q u e s tio n n a ire /in s tru m e n t)
| | Use o f standard educa tiona l tests, etc. ED Examine pub lic  docum en ts , records, data, etc.
[E ] M ail survey (a ttach  q u e s tio n n a ire /in s tru m e n t)  EH Exam ine p riva te  docum ents , records, data, etc.
| [ M edical records (requ ire  HIPAA fo rm )  EH O th e r means (specify).
f. W ill subjects be (check a ll th a t  app ly):
□  V ideo taped  □  A ud io -tap e d : □  P hotographed
Explain how  da ta  w ill be used, how  da ta  w ill be destroyed , and w h o  w ill tran sc rib e : ____________
N /A
g. Discuss th e  b ene fits  o f th e  research, if  any, to  th e  hum an sub jects and to  sc ie n tific  know ledge  ( i f  the  subjects
w ill n o t b e n e fit f ro m  th e ir  p a rt ic ip a tio n , so s ta te ) :    __________
S u b je c ts  w i l l  n o t  d ir e c t ly  b e n e f i t  f r o m  th e ir  p a r t ic ip a t io n  in  th is  re s e a rc h .
h. O u tline  th e  risks and d iscom fo rts , if  any, to  w h ich  th e  hum an sub jects w ill be exposed (such de le te rious e ffects  
m ay be physical, psycho logica l, p ro fess iona l, f in a n c ia l, legal, sp ir itua l, o r cu ltu ra l. Some research involves
v io la tions o f  n o rm a l expecta tions, ra th e r  than  risks o r d iscom fo rts ; such v io la tions , i f  any, shou ld  be sp e c ifie d f-----
P a r t ic ip a t io n  in  th is  re s e a rc h  w i l l  n o t  e x p o s e  s u b je c ts  to  a n y  risks  o r  d is c o m fo r ts .
i. Describe the  m eans to  be taken  to  m in im ize  each such de le te rio u s  e ffe c t o r v io la tio n :
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7. Consent
An in fo rm ed  consent fo rm  is requ ired  w hen  a p ro je c t involves m ore  than  m in im a l risk b u t m ay be used w henever 
th e  researcher desires. It m ay be h e lp fu l fo r  th e  sub jects to  read a b o u t th e  e xp e rim e n t o r  p ro je c t so th a t they  are 
ve ry  clear as to  w h a t th e y  are agreeing. (Tem plates and  exam ples o f  In fo rm e d  C onsent Form s are  ava ilab le  a t 
h t tp :/ /w w w .u m t.e d u /re s e a rc h /irb /irb fo rm s .h tm  ).
•  A copy o f th e  consent fo rm  m ust be o ffe re d  to  all subjects, in c lud ing  pa ren ts /g u ard ia n s  o f sub jects less than 
18 years o f  age (m inors).
•  Use o f m inors
o All sub jects u n d e r th e  age o f 18 m ust have w r it te n  pa ren ta l o r cus tod ia l perm ission,
o Assent by m in o r sub jects: A ll m in o r subjects are to  be given a c lea r and co m p le te  p ic tu re  o f the
research th e y  are be ing asked to  engage in, to g e th e r w ith  its a tte n d a n t risks and b enefits , as 
th e ir  d e ve lo pm e n ta l s ta tus  and com petence  w ill a llow  th e m  to  unders tand , 
o  All m inors  fro m  10 to  18 years o f age are requ ired  to  give w r it te n  assent,
o  M in o rs  less th a n  10 years o f age and all ind iv idua ls , regard less o f age, w ith  de layed cogn itive
fu n c tio n in g  (o r w ith  com m u n ica tio n  skills th a t m ake expressive responses un re liab le ) w ill be 
den ied  in v o lv e m e n t in  any research th a t does n o t p ro v id e  a b e n e fit /r is k  advantage.
■ G ood fa ith  e ffo rts  m ust be m ade to  assess th e  actual leve l o f  com pe tence  o f m in o r 
sub jects  w h e re  th e re  is doub t.
■ The M in o r  Assent Form  m ust be w r it te n  a t a level th a t  can be und ers to o d  by th e  m inor, 
a n d /o r  read to  th e m  a t an age-app rop ria te  level in o rd e r to  secure verba l assent.
•  Is a w r it te n  in fo rm e d  consent fo rm  be ing used? □  YES (a tta ch  copy) Q  NO (ju s tify
be low )
•  To w aive th e  re q u ire m e n t fo r  a w r it te n  in fo rm e d  consent (ICF), describe  y o u r ju s tif ic a tio n :___________________
A  w r i t t e n  in fo rm e d  c o n s e n t fo rm  w il l  n o t  be  u se d  in  th is  re s e a rc h  p ro je c t .  T h e re  is n o  risk 
to  th e  s u b je c ts  f o r  t h e i r  p a r t ic ip a t io n  in  th is  s tu d y . T h e  in t r o d u c to r y  p a ra g ra p h  o f  th e  
s u rv e y  in fo rm s  e a c h  s u b je c t  o f  th e  v o lu n ta r y  n a tu re  o f  th e  s u rv e y  a n d  g ive s  h im /h e r  th e  
o p p o r tu n ity  t o  s to p  th e  s u rv e y  a t a n y  p o in t.___________________________________________________
•  Is a w r it te n  pa ren ta l perm iss ion  fo rm  be ing used? Q  YES (a tta ch  copy) Q  NO
•  Is a w r it te n  m in o r assent fo rm  be ing used? Q  YES (a tta ch  copy) Q  NO
•  W ill subject(s) receive an exp lana tion  o f  th e  research be fo re  a n d /o r  a fte r  th e  p ro jec t?
I I YES (a ttach  copy) Q  NO
The p rinc ipa l in ve s tig a to r agrees to  co m p ly  w ith  a ll requ irem en ts  o f  The U n ivers ity  o f  M o n ta n a -M isso u la  IRB, the  U.S. 
D epartm en t o f  H ea lth  and  H um an Services O ffice  o f  H um an Research P ro tec tion  G uidelines, a n d  N IH  G uidelines and  
fu r th e r  agrees to  ensure a ll m em bers  o f  th e  P rinc ipa l Inves tiga to r's  team  are  fa m il ia r  w ith  th e  requ irem en ts  a n d  risks o f  
th is p ro jec t, as w e ll as, com p le te  the  H um an Subject P ro tec tion  Course ava ilab le  at 
h t tp :/ /w w w .u m t.e d u /re s e a rc h / irb / irb o v e rv ie w .h tm .
Principa l In ve s tiga to r 's  S ta te m e n t
I ce rtify  th a t th e  s ta te m e n ts  m ade in th is  request are accura te  and com p le te . I also agree to  th e  fo llo w in g :
•  If I receive approva l fo r  th is  research p ro jec t, I agree to  in fo rm  th e  IRB in w r it in g  o f any em e rg e n t p rob lem s. I 
fu rth e r  agree n o t to  p roceed w ith  th e  p ro je c t u n til th e  p rob lem s have been reso lved.
•  I w ill n o t m ake any s ign ifican t p rocedu ra l changes to  procedures invo lv ing  hum an sub jects  w ith o u t su b m ittin g  a 
w r it te n  a m e n d m e n t to  th e  IRB and w ill n o t undertake  such changes u n til th e  IRB has rev iew ed  and approved 
them .
•  It is m y respons ib ility  to  ensure th a t every  person w o rk in g  w ith  th e  hum an sub jects is a p p ro p ria te ly  tra ined .
•  I w ill n o t begin w o rk  on th e  p rocedures described in th is  p ro to co l u n til I receive no tice  o f  app rova l fro m  th e  IRB.
•  I w ill keep a copy o f th is  p ro to co l ( inc lud ing  all consent fo rm s, questionna ires , and re c ru itm e n t flyers) and all 
subsequent correspondence.
Signature o f Principal In v e s tig a to r :___________________________________  D a te :______________________
N o te : I AM  AWARE THAT ELECTRONIC SUBMISSION OF THIS FORM FROM MY COMPUTER CONSTITUTES MY SIGNATURE.
S tudents  O n ly  (s tudents m us t su b m it ha rdcopy  o f IRB app lica tion  com p le te  w ith  o rig ina l s igna tu re  o f fa cu lty  supervisor)
Faculty Supervisor S ig n a tu re :_______________________________________  D a te :______________________
Phone:_________________________  Em ail:________________________________________________________
(M y  s igna ture  con firm s th a t I have rea d  th e  IRB A p p lica tio n  and  a ttachm en ts  and  ag ree  th a t  i t  accu ra te ly  represents the  
p lanned  research and  th a t  I w ill supervise  th is  research p ro jec t).
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Letter to Store Managers
Jennifer E lliott, B.A., CHES
Graduate student, Health P rom otion
Departm ent o f Health and Human Performance
The University o f M ontana -  M issoula, MT 59812
Phone:406-543-1810
E-mail: jenn ife r l.e llio tt@ u m o n ta n a .e d u
Septem ber 2008
Dear Manager,
Our research group at th e  U niversity o f M ontana is v is iting  local superm arkets, grocery stores, and 
convenience stores in M issoula to  measure the  ava ilab ility  o f healthy foods in ou r tow n . M em bers o f our 
research team  are v is iting  stores to  look at certa in th ings such as the  types and varieties o f food in each 
store. We are also asking shoppers to  vo lun tee r to  fill ou t a simple survey about w here  they  get th e ir 
food, how often they go grocery shopping, and how they  rate th e ir  health.
We are not inspectors or evaluators, nor are we connected w ith  you r com pe tito rs . As researchers, we 
fo llow  stric t rules to  p ro tec t any in fo rm a tion  w e collect. We w ill assign an iden tifica tion  (ID) num ber to 
your store, and on ly the  research s ta ff w ill see your individual in fo rm a tion . In fo rm a tion  about your store 
w ill be com bined w ith  o thers before it is shared outside our staff, and the  name o f you r store w ill not be 
used.
Thank you fo r  a llow ing us to  spend a fe w  m inutes in your stores record ing th is  in fo rm a tion . Your 
partic ipation in th is  research p ro ject is vo lun ta ry  and you may in fo rm  us at any tim e  if you do not wish 
to  have your store included in the  research. If you have any questions o f concerns, please contact me at 
406-543-1810.
Best regards,
Jennifer E lliott, B.A., CHES 
Project D irector
91
Letter to Survey Volunteers
Jennifer E llio tt, B.A., CHES
Graduate student, Health P rom otion
D epartm ent o f Health and Human Performance
The University o f M ontana -  M issoula, MT 59812
Phone:406-543-1810
E-mail: je n n ife r l.e llio tt@ u m o n ta n a .e d u
Septem ber 2008
Dear Volunteer,
Our research group at the  U niversity o f M ontana is visiting local superm arkets, grocery stores, and 
convenience stores in M issoula to  measure the  ava ilab ility  o f healthy foods in ou r to w n . M em bers o f our 
research team  are visiting stores to  look at certain th ings such as the  types and varieties o f food  in each 
store. We are also asking shoppers to  vo lun tee r to  f i l l  ou t a s im ple survey abou t w here they  get th e ir 
food, how  o ften  they  go grocery shopping, and how  they rate th e ir health.
The survey th a t you fill o u t w ill help us iden tify  w here and how  people in M issoula are ge tting  th e ir food 
and how this could po ten tia lly  re la te  to  th e ir health. As researchers, w e fo llo w  s tric t rules to  pro tect 
any in fo rm ation  w e collect. We w ill assign an iden tifica tion  (ID) num ber to  your survey and no one w ill 
ever know w ho you are. The in fo rm a tion  th a t you provide w ill be com bined w ith  others so th a t we can 
get an overall assessment o f M issoula food  store shoppers.
Thank you fo r  agreeing to  be a part o f th is  research pro ject! Your pa rtic ipa tion  in th is  research pro ject is 
vo lun tary and anonym ous. If you have any questions o f concerns, please contact me at 406-543-1810.
Best regards,
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Food Outlet Cover Page
- N E M S
R ater ID: [
O  G rocery Store 
O  C onvenience Store 
O  O ther
O  SD O  FC O  FF O  Specia lty  O  O ther 
R estaurant ID:
Store ID: | 1 |  - | ~ 1  -  f  I I " I
Date: □□/ nnpii
M onth D ay Y ear
i— I— I I— l— l ^  AM
S tart T im e: I— L_M — L_J Q p M  
r—1 I | I I O  AM
End T im e: I— q  P M  
N um ber o f  cash registers: m
Comments:
Site Visit D ate: |~T 1/1 1 1/11
M onth D ay Year
Start T im e: | O  A M  O  PM
End T im e: JJ:LL O  A M  O  PM
M enu/Internet Review D ate: □J/QJ/QJ
M onth D ay Year
S tart T im e: | O  A M  O  PM
End T im e: U'LL O  A M  O  PM
O th er  Visit/Interview D ate: |_U/ LLl/LU
M onth Day Y ear
S tart T im e: | t t it O  AM  O  PM
End T im e: 1 1:1 1 O  AM  O  PM
Nutrition Environment Measures Survey (NEMS) 
Cover Page
©  2006 Rollins School of Public Health, Emory University 
All rights reserved
Not for reproduction or redistribution without permission 8 2 5 0 0 1 3 3 0 2
Measure Complete Q
Nutrition Environm ent M easures Survey (NEM S)
M easure  #2: FR U IT
Rater ID: m  Store ID:
O Grocery Store O Convenience Store O Other
Month Day Year
Availability and Price
A vailable Price Unit Q uality C om m ents
P roduce Item
Y es No # PC lb A UA
1. Bananas O O $n . l 1 I D  O O O O
2. A pples O Red delicious 
O
O O $Qcn □ o o o o
3. O ranges
O Navel 
O O O $n.m □ o o o o
4. G rapes O Red seedless 
O
O O $n.m □ o o o o
5. C antalou pe O O $n.nn □ o o o o
6. P eaches O O $n.m □ o o o o
7. S traw berries O O $Q[I] □ o o o o
8. H on eyd ew  M elon O O $n.m □ o o o o
9. W aterm elon
O Seedless 
O O O $n.m □ o o o o
10. P ears O Anjou 
O
O O $n.m □ o o o o
11. T otal Types: (Count # of yes responses) m
L 0 4 5 0 1 7 6 9 4 6
M e a s u re  C o m p le te  Q
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M easure #3: VEGETABLES
R ater ID: m Store ID: mo-m-nn
Date: | [ 1/ f T I / l I I
1— 1— 1 O  G rocery  S tore O  C onven ience  S tore O  O ther
M onth Day Y ear
Availability and Price
Produce Item




Q uality  
A UA
1. C arrots
O  1 lb bag 
O
O o ?n.m □ O o O o
2. T om atoes
O  L oose 
O
o o »n.i 11 □ O o o o
3. S w e e t P e p p e r s
O  G reen bell peppers O  
O
°  *Qm □ o o o o
4. B ro cco li O  B unch 
O
o °  *n.m □ o o o o
5. L e ttu c e
O  G reen lea f 
O
o °  ?nm  □ o o o o
6. C orn o
□B□</>-o o o o o
7. C elery o ° $U.I 1 1 u o o o o
8. C u c u m b e r s
O  R egular 
O
o
□B□</>o o o o o
9. C a b b a g e
O  H ead 
O
o ° $unn □ o o o o
10. C a u lif lo w e r o o $nnn □ o o o o
11. T otal Types: (Count # o f yes responses) m
6 5 7 7 3 9 6 7 6 6
r M e a s u r e  C o m p le te n
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MEASURE #4: GROUND BEEF
Rater ID: m Store ID: | | [ - f l  -  I [ 1 - |
Date: M  | / |  1 1 / 1  I
Month Day Year




Y es N o N/A
Price/lb. C om m ents
H ealth ier option:
1. Lean ground beef, 90%  lean, O  O $U .L U
10% fat (G round Sirloin)
A lternate Items:
2. Lean ground beef, (< 1 0 %  fat) 
~ )  % fat
o o o s| I I I 1LJ.I 1 .1
3. Ground Turkey, (< 10 %  fat) o o o s u . m
% fat
4. # o f  varieties o f  lean ground b ee f  ( < 1 0 %  fat) 0 0  O l  0 2  0 3  0 4  0 5  0  6+
R egular option:
5. Standard ground beef, 8 0 %  lean, 
20%  fat
O O am
A lternate Item: C om m ents
6. Standard alternate ground beef, if 
above is not available O O o $| l.l | |
 ̂ % fat
1
L 4 3 4 9 6 4 3 5 2 0
r M easure  Complete | |
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M EASURE #5: HOT DOG
R ater ID :Q
pate:i i i/i i i/m
M onth Day Y ear
S tore ID: Q H  Q  -  Q H - |  | | |
O G rocery  S tore O C onven ience  S tore O O ther
Availability and Price
Item A vailable Price/pkg.
C om m ents
Y es No N /A
H ealth ier option:
1. O scar M ayer Fat-free W ieners 
(turkey/beef) Og fat
o o $n.i 11
n
A lternate Items: (<  9g fat)
2. Fat-free other brand Og fat O O O
Brand name 
3. Light W ieners (turkey/pork)
4. Light b eef Franks (usually  1/3 less 
calories, 50%  less fat)




o o o *n.m 
o o o $n.m 
o o o ?n.m
6. O ther O O O ?□ 1 1 I 1 1 IOZ pkg  I I I H ot dogs/pkg
m  g fat | | | |kcal/svg
R egular option:
7. O scar M ayer W ieners 
(tu rkey /pork/chicken)-regular 12g fat
O  O $ n . m
A lternate Item s: (> 10g  fat) 
8. B ee f Franks (regular) o o o *nm
9. O ther o  o  o  m  o z  pkg  | | | H ot dogs/pkg
m  g  fat | | | |kcal/svg
L 5 9 8 6 1 8 7 9 3 6
r M e a s u re  C om ple te  Q j n
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MEASURE #6: FROZEN DINNERS
R ater ID: | | |
Pateif T I / l 1 I/ m
M onth D ay Year 
A. Reference Brand
Store I D : m n -  ITI-I
O  G rocery  S tore O  C onven ience  S tore O  O ther
O  Yes O  No
available) B rand N am e: — — — — — — ------- □
Comments:
B. Availability
1. A re reduced-fat frozen dinners o  Yes O  No
available? ( <9g fa t/8 -1 1 oz.)
S h e lf  space:(m easure only if  reduced-fat frozen dinners are  available)
2. Reduced-fat dinners/regular dinners: P roportion  O < = 1 0 %  0  11-33%  0  3 4 -50%  0  51% +
C. Pricing (All items m ust be sam e brand)
R ed u ced -F a t D inner
1. Lean C uisine L asag n a  
| | | oz. | | 1 [R eal. | 1 1 g fat
P ric e / P k g  R e g u la r  D in n e r  mm Stouffer's L asag n a
m°z- 111
P ric e / P k g  C om m en ts
$Q H .[H I________
]K ca l. | | 1 g fat
2. Lean C uisine R o asted  T u rk e y  $ | | l.fTI Stouffer’s R o asted  T u rk e y  $ | I l.l I I
B reast B reas t
> •  | | | |K cal. 1 1 | g fat^ ]K c a l .  I T I g  fat 
3. Lean C uisine M e a tlo a f  mm Stouffer's M ea tlo a f
I I [ oz - I I I lK ca l- 1 I 1 g  fat m  oz.
$m . m
]K cal. 1 | | g  fat
R ed u ced -F a t A lte rn a te  (<  9g  fat) P ric e / Pkg R eg u la r  A lte rn a te  (>  lOg fat) P ric e / P kg  C om m en ts
4. O ther mm O ther mm
cn°z. | | | |K cal. | | | g f a t Lu°z. | | | |K cal. | | | g  fat
5. O ther $mm O ther m m
m°z- ]K ca l. | | 1 g  fat
6. O ther ram
m - 111 iKcai- m e
m°z- K cal. m  g  fat
O ther mm
Q>- K cal. m g  fat
L 7 4 2 2 0 8 7 7 8 5 J
\ M e a s u re  C om ple te  Q
Nutrition Environment M easures Survey (NEMS) 
M EASURE #7: BAKED GOODS
Rater ID : | | |
Date: | | | / 1 I 1 / 1 1 1 
Month Day Year
Availability & Price 
Low-fat baked goods <3g  fat/serving
Store ID: 1 1 I -| I -  [ I | - |
O  G rocery  Store O  C onven ience  Store O  O ther
Item A vailable Amt. per g fat/ kcal/ Price C om m ents
Y es No package
per item  per item
H ealth ier option: 
1. Bagel
Single O  O m o . m
A lternate Items:
2. English muffin
3 a. Low-fat muffin
Y es N o N /A  
O O o  □  □
o o o m m
$n . m
$ n . m
b. #  varieties o f  low fat m uffins  O  0 O  1 0  2 0  3+
Y es N o N /A
Package O O P  III III $u.m
R egular option  (> 4 g  fat/serving or 4 00  Kcal/serving):
4. Regular muffin O  O  m  m  c m  $ n . m
A lternate Items: Y es N o N /A
5. Regular Danish O O O m m a n  $n.m
6. Other O o  o LU m n n  $n.m ----------
L 28 163 4 58 3 0  J
r M e a s u r e  C o m p le te n
Nutrition Environment M easures Survey (NEMS) 
MEASURE #8-CS: BEVERAGE
R ater ID :Q
D ate:| 1 1/ M I / C D
M onth D ay Y ear 
Availability & Price
H e a lth ie r  o ption:
1. Diet Coke
S tore ID: fTl fl - 111-1
O  G rocery  S tore O  C onven ience  S tore O  O ther 
Availab le
2. A lternate brand o f  d ie t soda
Y es No 
12 oz. O  O
20 oz. O  O
Y es N o N /A
12 oz. O  O  O
20 oz. O  O  O
C om m entsP r i c e
R e g u la r  o ption:  
3. Coke
Y es No 
12 oz. O  O
20 oz. O  O
4. A lternate  b rand  o f  sugared soda Y es No N/A  
12 oz. O  O  O  
20 oz. O  O  O
H ealth ier option:
5. 100%  juice, 15.2 oz.
O  M inute M aid O  T rop icana  O  O ther
A vailable 
Y es No 
O O □m
A lternate Items: Y es N o N /A
6. 100%  ju ice, 14 oz.
O  M inute M aid O  T rop icana O  O ther O O  O ^ □ . m ---------------------------------------
7. 100%  juice, O  0 7
O  M inute M aid O  T ropicana O  O ther O o o sn . m ---------------------------------------
R egular option:
Yes No
8. Juice D rink, 15.2 oz
O  M inute M aid O  T ropicana O  O ther O O $n . m ---------------------------------------
A lternate Items: Y es N o N/A
9. Juice Drink, 14 oz.
O  M inute M aid O  T rop icana O O ther O O O
10. Juice D rink, O  r>7
O  M inute M aid O  T ropicana O  O ther O o o * n . m ---------------------------------------
L 3722001173 J
M easure  Complete Q
Nutrition Environm ent M easures Survey (NEM S) 
M EA SU R E #8-GS: B EV ERA G E
R ater ID: m
Pateif T I / l 1 1/ m




S tore ID: Q U O  -  □ □  "I
O  G rocery  S tore O  C onven ience  S tore O  O ther
Available  
Available size Yes No 




Y es No N/A
6 pack 12 oz. O  O  O a m ---------—
2. A lternate  brand o f  d ie t soda Y es No N/A  
12 pack 12 oz. O  O  O  
6 pack  12 oz  O  O  O
?DIO
Regular option: Yes No
3. Coke 12 pack 12 oz. O O a m -----------
Yes No N/A
6 pack  12 oz. O O  O am
4. A lternate  brand o f  sugared soda Yes No N/A
12 pack  12 oz. O  O  O
6 pack  12 oz O  O  O 1 I
Healthier option: Yes No
5. M inute M aid 100%  ju ic e , (64 oz., h a lf  gallon) O  O am
Alternate Items: Yes N o N / A  
6. T ropicana 100% ju ice , (64 oz., h a lf  gallon) O  O  O  ■ Q JJ
7. O ther: O  O  O ID
Regular option:




9. T ropicana ju ice  drink, (64 oz., h a lf  gallon)
10. O ther:
Y es No N/A
o o o $Q[ 
o o o $Q[
L 2 3 9 9 2 7 0 0 8 0 J
Measure Complete [~\
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MEASURE #9: BREAD
R ater ID :Q
P a te : | M /1 | 1 / m
M onth Day Y ear
S to re ID: r n n - f T I - l
O  G rocery  S tore O  C onven ience  S tore O  O ther
Item A vailable L o a f size P r ice /loa f C om m ents
Y es N o N /A  <ounces)




2. Sara Lee C lassic 100%  W hole  W heat B read O  O  O  1 | 1 :i|
3. O ther:
o o o □ □
4. # o f  varieties o f  100%  w hole  w heat bread
and w hole grain (all b rands) ^  0 O  1 O  2 O  j  O  4 5 +
Regular O ption: W hite  bread (B read  m ade w ith  refined  flour)
5. N ature 's O w n B utter B read O  O  1 I 1 ’ I 1.1 1 1  -------------------------
A lternate Items:
6. S ara  Lee C lassic W hite B read O  O  O  | | | ' 1 |J  [ 1
7. Other:
o o o | | M l LI
L 8 3 2 0 1 2 1 7 5 9  J
r Measure Complete Q ]  n
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MEASURE #10: BAKED CHIPS
Rater ID: I I I Store ID: | [ | - Q  -  | | j - 1
Date: | | | / 1 | | / 1 | |
O  Grocery Store O  Convenience Store O  Other
Month Day Year
Availability & Price 
Low-fat chips <3g fat/serving
Item Available Price Comments
Healthier Option : Yes No
1. Baked Lays Potato Chips O  O  - [ |.[~
0  1 1 /8 o z . O l O o z .
O  2 1/8 oz. O  Other ___________   oz.
O  5 1/2 oz.
Alternate Item:
2 .
O l l / 8 o z .  O l O o z .  
O 2  1/8oz. O  12 oz. 
O  5 1/2 oz. O  Other
Yes No N/A 
O O O am
oz.
3. # o f varieties o f low- fat chips (any brand) 0 0  O  1 0 2  0 3  0 4  0 5  0  6+
Regular Option (select most com parable size to healthier option available):
Yes No
4. Lays Potato Chips Classic O  O  $\ | J
O 1 1/2 oz. O i l  1/2 oz.
O  2 3/4 oz. O  20 oz.
O  5 oz. O  Other ---------------------------------oz-
Alternate Item:
5.
O  1 1/2 oz. O i l  1/2 oz.
O  2 3/4 oz. O  20 oz.
O  5 oz. O  Other
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Nutrition Environm ent M easures Survey (NEMS) 
M EA SU R E #11: C ER EA L
R ater ID: m  Store ID:
^ atL 1— ^  ^  1 . J / I  1 I O  G rocery  S tore O  C onven ience  S tore O  O ther
M onth D ay Y ear
Availability & Price 
H ealth ier cereals <  7 g sugar per serv ing
Item A vailable 
Y es N o N/A
Size Price 
(ounces)
C om m ents
H ealthier O ption :
1. C heerios (Plain) O  O 1 1 1 $U.LU
A lternate Item: Y es N o N /A
2. O ther — — ----------------------------------------
OO01 m  $Q [I]
3. # o f  varieties o f  health ier cereals O O  O  1 0  2 O  34-
R egular O ption ( > 7g  o f  sugar per serving):
4. C heerios (F lavored) —    O O □ H  $D . m
A lternate Item:
Y es N o N/A
5. O ther ---------------    o  o  o  m  $ n . m
L 9 8 4 8 4 9 6 6 8 2
A P P E N D IX  I)
Food E n v iro n m e n t  an d  H ealth  Su rvey  o f  M issoula
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Food Environm ent & Health Survey of Missoula
This is a short survey abou t the  food env ironm ent and its re la tionsh ip  w ith  health in 
Missoula. The survey will take approx im ate ly  10 m inutes to complete . Your 
partic ipation in this survey is com plete ly  vo lun ta ry  and you m ay choose not to  answer 
certain questions or to  stop the  survey at any point. Your answers are anonym ous and 
confidential. When you fin ish the  survey please re turn it to the  assessment vo lunteer 
who handed it to  you.
This survey is being conducted th rough  the University of Montana and the  Missoula 
County Com m unity  Food and Agricu lture  Coalition.
Shopping Habits
1. Are you the  p r im ary  grocery shopper fo r your household?
□  Yes
□  No
2. How many people in yo u r  household do you typ ica l ly  shop for?
□  Just me D  3-5
□  2 □  5 +
3. How often do you go grocery shopping?
□  Everyday
□  2-3 t im es a week
□  Once a week
4. W hat form  of transpo rta t ion  do you usually use to get to  the  store where you buy 
food?
□  Drive my own car
□  Drive w ith  a fr iend or re lative
□  Bus
Why? _____________________________
5. How fa r do you trave l to  shop at th is  store?





□  Once every tw o  weeks
□  Once a m onth
□  5-10 miles □  More than 10 miles
6. How fa r are you willing to travel to  do yo u r  grocery shopping?
□  Less than 1 mile □  5-10 miles
□  1-5 miles □  More than 10 miles
7 How much t im e  do you spend on grocery shopping in 1 w eek ?  ( th is  includes
making a grocery list, coupon clipping, transporta t ion  to and from  the store, etc.)
□  Less than 1 hour per week □  3-4  hours per week
□  1-2 hours per week □  More than 4 hours per week
□  2-3 hours per week
8. On average, how much do you spend on groceries in 1 w eek ?
□  Less than $50 per week □  $100 - $200 per week
□  $50 - $100 per week □  More than $200 per week
9. Is th is  the store where  you do m ost of your food shopping?
□  Yes
□  No
10.Besides where you are shopping today, where else in Missoula do you shop fo r food
most often? (check all tha t  apply)
□  Albertsons (N Reserve St) □  W al-M art (H ighw ay 93)
□  Albertsons (S Russell St) □  Pattee Creek Market
□  Albertsons (Oxford St) □  Orange S tree t Food Farm
□  Albertsons (E Broadway St) □  Grizzly Grocery
□  Costco □  Worden's
□  Good Food Store □  Farmers Market
□  Safeway (W Broadway St) □  Other:
□  Safeway (S Reserve St) □  Other:
□  Rosauers
□  Wal-Mart (Mullan Rd)
Whv?
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1 1 .How im por tan t  a r e  t h e  following fac tors  when  choosing to  shop  a t  ce r ta in  food 
s to re s  ove r  o ther s?
Please check  w h e t h e r  each  fac to r  is "very  impor tant " ,  " s o m e w h a t  impor tan t" ,  "not  very 
impor tan t" ,  or  " n o t  a t  all im por tan t "  to you.  If you do no t  th ink  t h a t  a fac to r  appl ies  to  you,  
check  " d o e s  no t  apply to  me".
Very
Im p o r ta n t
S om ew ha t
Im p o r tan t
Not a t  all 
I m p o r ta n t
Does Not 
Apply to Me
a. Conven ient  to  g e t  to
b. Frozen food selection
c. Snack food selection
d.
Fruit and  Vege tab le  
selection
e. Bakery/Del i
f. C us tom e r  Service
g-
Accepts food 
s tam ps /W IC





Special ty  food i t ems  
(glut en/  lactose free)
k.
Other:
12 . What  ty p es  of foods  do you buy m o s t  of ten? (check  all t h a t  apply)
EH Already p r e p a r e d  foods  EH Packaged  foods
□  Raw foods EH Frozen foods
109
Food Security
Questions 13 and 14 contain statements tha t people have made about the ir food 
situation. For these statements, please check whether the statem ent was "often true", 
"sometimes true", or "never true " fo r you/your household in the  past 12 m onths.
13."The food tha t (I/w e ) bought ju s t d idn 't last, and (I/w e ) d idn 't have money to get 
more."
□  Often true □  Never true
□  Sometimes true D  Don't know
14."(I/w e) couldn't afford to eat balanced meals."
□  Often true □  Never true
□  Sometimes true  D  Don't know
15.In the past 12 m onths did you (or other adults in your household) ever cut the 
size of your meals or skip meals because there wasn't enough money fo r food?
□  Yes
□  No
( I f  you answered No, skip question 16)
16.How often did this happen—alm ost every m onth, some m onths but not every 
month, or in only 1 or 2 months?
□  Almost every month
□  Some months but not every month
□  Only 1 or 2 months
17.In the past 12 m onths, did you ever eat less than you fe lt you should because 




18.In the past 1 2  m o n th s , were you ever hungry but d idn 't  eat because there  wasn 't 




19.In general, would you say your health is:
□  Excellent




20.The following questions are abou t activ it ies you m igh t do dur ing  a typical day. Does 
vour health now l im it  you in these activities? I f  so, how much?
a. Moderate ac tiv it ies , such as moving a table, pushing a vacuum  cleaner, 
bowling, o r playing golf
□  Yes, lim ited a lot
□  Yes, lim ited a litt le
□  No, not lim ited at all
b. Climbing several f l igh ts  of stairs
□  Yes, lim ited a lot
□  Yes, lim ited a l itt le
□  No, not lim ited at all
2 1 .During the  past 4  w e e k s , how much of the  t im e  have you had any of the  following 
problems w ith  you w ork  or o the r regular daily activ it ies as a resu lt  o f  yo u r  hea lth?
a. Accomplished less than you would like
□  All o f the  t im e
□  Most of the  t im e
□  Some of the  t im e
□  A l i t t le  of the  t im e
□  None of the  t im e
i l l
b. W e r e  l imi ted  in t h e  kind of w o rk  or  o t h e r  ac t iv i t i es
□  All of t h e  t i m e  □  A little of  t h e  t i m e
D  Most  of  t h e  t i m e  D  N one  of t h e  t i m e
□  S o m e  of t h e  t i m e
2 2 . During t h e  p a s t  4  w e e k s , how  m u c h  of t h e  t i m e  h a v e  y o u  h a d  a n y  of  t h e  fol lowing 
p r o b l e m s  wi th  y o u r  w o r k  o r  o t h e r  r e g u l a r  dai ly ac t iv i t ie s  a s  a r e s u l t  o f  a n y  
em o t io n a l  p r o b l e m s  ( s u c h  a s  fee l ing d e p r e s s e d  o r  a n x i o u s ) ?
a.  A c co m p l i s h e d  le s s  t h a n  y o u  would  like
□  All o f  t h e  t i m e  □  A little of t h e  t i m e
D  Most  of  t h e  t i m e  O  N one  of t h e  t i m e
□  S o m e  of  t h e  t i m e
b. Hid w nrk  n r  o t h e r  ac t i v i t i es  l e s s  ca reful ly  t h a n  us ual
□  All of  t h e  t i m e  □  A little of  t h e  t i m e
□  Most  of t h e  t i m e  □  N o n e  of  t h e  t i m e
□  S o m e  of  t h e  t i m e
2 3 . During t h e  o a s t  4  w e e k s , h o w  m u c h  did pain  i n t e r f e r e  wi th  y o u r  n o r m a l  w ork  
( including b o th  w o r k  o u t s i d e  t h e  h o m e  a n d  h o u s e w o r k ) ?
□  Not  a t  all □  Qui te  a bit
□  A little bit  □  E x t r e m e ly
□  M od era te ly
2 4 . T h e s e  q u e s t i o n s  a r e  a b o u t  h o w  you  fee l  a n d  h o w  t h i n g s  h a v e  b e e n  wi th you  d u r i ng  
t h e  o a s t  4  w e e k s . For e a c h  q u e s t i o n ,  p l e a s e  g ive  t h e  o n e  a n s w e r  t h a t  c o m e s  
c l o s e s t  to  t h e  w a y  y o u  h a v e  b e e n  feel ing.
How m u c h  of t h e  t i m e  in t h e  p a s t  4  weeks . . .
a.  H av e  y o u  fe lt  c a lm  a n d  p e a ce f u l?
□  All of  t h e  t i m e
□  Most  of  t h e  t i m e
□  S o m e  of  t h e  t i m e
□  A little of t h e  t i m e
□  N one  of t h e  t i m e
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b. Did you have a lo t o f energy?
d  All o f  the  t im e  d  A litt le  of the  t im e
□  Most of the  t im e  d  None of the  t im e
□  Some of the  t im e
c. Have you fe l t  dow nhearted  and depressed?
□  All o f  the  t im e  □  A litt le  of the  t im e
□  Most o f the  t im e  d  None of the  t im e
□  Some of the  t im e
2 5 .During the past 4  w e e k s , how much of the t im e  has yo u r  physical health o r 
emotional problems in terfe red  w ith  your social activ it ies (like v is it ing  w ith  friends, 
relatives, etc.)?
□  All o f the t im e  □  A litt le  of the  t im e
□  Most of the  t im e  d  None of the  t im e
d  Some of the  t im e
Dem ographics
26.Current Age:
d  18-24 d 45-54
d  25-34 d 55-64




2 8 .Ethnicity: (check all th a t  apply)
d  African American d  White, non Hispanic
□  Hispanic/Latino d  Native American
d  Native Hawaiian/Pacific Is lander □  O the r : ----------------------
□  Asian
113
29.Median fam ily  income in the  p ast 12  m o n th s :
□  $ 00 .00-$20,000
□  $20 ,000-$30 ,000
30.Years of school completed:
□  Less than high school
□  High school d ip loma/GED
□  Some college/Associate degree
□  $30 ,000 -$40 ,000
□  $40 ,000-above
□  College degree
□  Graduate degree
Thank you for completing this survey
114
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P ro je c t  T im e l in e
M a y  2 0 0 8 - J u l y  2 0 0 8
•  R e v ie w  l i te ra tu re
•  C re a te  an d  p re te s t  th e  fo o d  e n v i ro n m e n t  an d  h e a l th  su rv e y
•  W rite  th e s is  p ro p o sa l
A u g u s t  2 0 0 8
•  P ro p o s e  th e s is  to  c o m m it te e
•  S u b m i t  th e s is  p ro p o sa l  to IRB
S e p te m b e r  2 0 0 8  -  O c to b e r  2 008
•  C o n d u c t  N E M S  an d  d a ta  co l lec t io n  t ra in in g  fo r  re se a rc h  as s is ta n ts
•  C o l le c t  f irs t  se t  o f  da ta
•  C o n d u c t  re l iab i l i ty  c h e c k
J a n u a ry  2 0 0 8  -  F e b ru a ry  2 0 0 9
•  C o n d u c t  N E M S  a n d  d a ta  c o l lec t io n  t ra in in g  fo r  n e w  re se a rc h  a s s is ta n ts
•  C o n d u c t  r e f re s h e r  t ra in in g  fo r  re tu rn in g  re se a rch  a s s is ta n ts
•  C o l le c t  s e c o n d  se t  o f  data
•  C o n d u c t  r e l iab i l i ty  c h e c k
M a rc h  2 0 0 9  -  M a y  2 0 0 9
•  A n a ly z e  all d a ta
•  C o m p le t e  th e s is  w r i t in g
•  D e fe n d  th e s is  to  c o m m it t e e
